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ABSTRACT 


The  purpose  of  this  investigation  was  to  evaluate  adaptive  suspension 
damping  devices,  specifically  those  which  employ  fluidic  controls,  by 
means  of  hybrid  computer  simulations. 

The  M151A2,  1/2  ton,  4X4,  utility  vehicle  was  first  simulated  to 

e 

provide  baseline  data  for  comparing  the  adaptive  dampers. 

This  investigation  resulted  in  the  definition  of  parameters  which 
were  given  to  the  contractor  who  is  building  a "breadboard"  of  the 
Adaptive  Fluidic  Vibration  Damper  MOD  IIB. 


1.  INTRODUCTION 


In  September  1974,  the  Simulation  Testing  Sub-Function,  now  a function 
of  the  Science  and  Technology  Division,  U.S.  Army  Tank-Automotive  Research 
and  Development  Command,  was  requested  by  the  Suspension  Sub-Function 
to  perform  a computer  simulation  to  determine  optimum  damping  character- 
istics for  a wheeled  vehicle.  The  results  of  the  simulation  would  then 
serve  as  inputs  to  a fluidic  damper  R&D  program  funded  by  Harry  Diamond 
Laboratories. 

The  vehicle  initially  chosen  for  this  study  was  the  1%  ton,  4X4, 
Tactical  Support  Mobility,  Cargo  Truck.  The  system  damping  was  optimized 
using  two  indices  of  performance:  driver's  absorbed  power  and  absorbed 

damper  energy.  The  absorbed  power  index  was  chosen  to  be  a measure  of 
system  performance  related  to  driver  comfort  while  absorbed  damper 
energy  was  chosen  as  the  indicator  of  expected  damper  life. 

It  was  apparent  from  initial  computer  runs  that  the  standard  vehicle 
chosen  did  not  have  enough  mobility  over  the  higher  rms  (rougher)  terrains 
and  did  not  have  enough  jounce  travel  at  the  rear  axle  in  the  loaded 
condition  to  warrant  further  investigation.  Hence,  rear  wheel  jounce 
travel  was  arbitrarily  increased  by  two  inches  on  the  computer  model 
to  provide  a larger  damper  operating  stroke.  Preliminary  runs  demonstrated 
that  ride  performance  and  damper  energy  with  this  modification  can  be 
adjusted  by  the  shape  of  the  damper  curve. 

As  stated  previously,  the  results  of  this  investigation  are  to  be 
used  for  input  to  a fluidic  damper  R&D  program,  thus  it  is  imperative  that 
the  investigation  be  applicable  to  a real  vehicle  for  which  a fluidic 


damper  can  be  constructed.  For  this  reason,  the  computer  model  was 
reconfigured  to  represent  the  vehicle  dynamics  of  the  M151A2,  k ton, 
4X4  utility  vehicle,  which  has  sufficient  mobility  and  wheel  travel 
to  fully  investigate  unconventional  damping  devices. 

This  report  will  discuss  the  types  of  damping  control  investigated, 
an  optimum  damping  control  curve  and  five  types  of  fluidic  controlled 
dampers . 
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2.  OBJECTIVES 


The  objectives  of  the  prog^at?^-concern  adaptive  fluidically-controlled 
suspension  vibration  dampers  (shock  absorbers),  whose  parameters  may  be 
described  by  the  following: 

1.  Must  be  physically  realizable. 

2.  Must  decrease  required  rate  of  energy  dissipation. 

3.  Must  not  degrade  ride  performance. 
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3.  RESULTS/CONCLUSIONS 


The  computer  simulation  and  evaluation  oT  the  eight  suspension  concepts 
presented  in  this  report  resulted  in  the  reali2ati0h  of  the  thfee  major 
objectives  Originally  set  forth:  reduction  in  rate  Of  energy  absorbed  by 
the  dampOr,  no  degradation  of  ride  performance,  and  a physically  realizable 
damping  device. 

in  excess  of  one  thousand  runs  were  made  using  the  described  damping 
devices  Over  terrains  varying  from  1.5  inch  rms  to  3.5  inch  fms. 

The  damping  device,  which  will  be  manufactured  under  contract,  will 
have  the  characteristics  described  by  the  MOD  IIB  concept.  The  breadboard 
of  this  Concept  will  be  laboratory-tested  at  TARAdCOM  to  verify  its 
performance.  Prototypes  Will  then  be  manufactured  for  further  laboratory 
testing  and  for  vehicle  application  and  field  testing. 
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4.  RECOMMENDATIONS 


The  results  of  this  investigation  indicate  that  more  effective 
suspension  damping  can  be  achieved  by  adaptive  dampers.  The  subject 
of  the  current  investigations  is  their  fluidic  control.  In  this 
investigation,  the  damping  force  is  a function  of  (1)  damper  closing 
velocity  for  conventional,  constant  and  optimal  damping,  (2)  vertical 
wheel  acceleration  and  damper  closing  velocity  for  the  adaptive  fluidic 
damper,  (3)  vertical  wheel  acceleration  and  velocity  and  damper  closing 
velocity  for  Mod  I,  and  (4)  vertical  wheel  velocity  and  damper  closing 
velocity  for  Mods  II,  IIB,  and  III. 

Vehicle  ride  is  a function  of  the  motion  of  the  sprung  mass;  therefore, 
if  this  motion  is  minimized, ride  quality  is  maximized.  It  is  recommended 
that  an  analytical  (computer  simulation)  investigation  be  undertaken 
where  suspension  damping  force  is  made  to  be  a function  of  sprung  mass 
acceleration  and/or  velocity  and  damper  closing  velocity.  A parallel 
investigation  should  be  undertaken  to  determine  if  this  device  can  be 
built. 
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5.  VEHICLE  DYNAMICS  MODEL. 


This  investigation  assumes  a two-wheeled  veh^le  which  can  be 
modeled  as  a lumped-mass  parameter  system.  A block  diagram  of  the 
vehicle  is  shown  in  Figure  5-1. 

Where: 

The  time  dependent  variables  are  defined  by: 

Yq  * Sprung  Mass  Vertical  Displacement. 

Y]  = Front  Unsprung  Mass  Vertical  Displacement. 

Y2  = Rear  Unsprung  Mass  Vertical  Displacement. 

Y3  = Vertical  Sprung  Mass  Displacement  Above  Front  Axle. 

Y4  = Vertical  Sprung  Mass  Displacement  Above  Rear  Axle. 

0 = Sprung  Mass  Pitch  Displacement. 

Y^^  = Front  Terrain  Vertical  Trajectory. 

Y^^  » Rear  Terrain  Vertical  Trajectory. 

The  constants  for  the  M151A2  are  defined  by: 

M^  = Front  Unsprung  Mass  = 3.576  Slugs. 

Mg  = Rear  Unsprung  Mass  * 2.799  Slugs. 

= Front  Tire  Spring  Rate  = 8,000  Ib/ft. 

= Rear  Tire  Spring  Rate  = 11,000  Ib/ft. 

D^  = Front  Tire  Damping  Coefficient  = 7.9  Ib-sec/ft. 

D^  = Rear  Tire  Damping  Coefficient  = 8.3  Ib-sec/ft. 
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Empty  M151A2: 

Mq  = Sprung  Mass  = 29.68  Slugs, 
io  Pitch  Inertia  * 216.47  Slug-Ft^. 
a * Center  of  Gravity  from  Front  Axle  » 2.27  Ft. 

b » Center  of  Gravity  from  Rear  Axle  * 4.81  Ft. 

c » Driver's  Seat  Aft  of  Center  of  Gravity  = 0.881  Ft. 

Loaded  M151A2: 

Mq  = Sprung  Mass  = 42.135  Slugs. 

Iq  = Pitch  Inertia  = 359.5  Slug-Ft^. 
a = Center  of  Gravity  from  Front  Axle  = 3.692  Ft. 

b ® Center  of  Gravity  from  Rear  Axle  = 3.392  Ft. 

c ® Driver's  Seat  Forward  of  Center  of  Gravity  * 0.54  Ft. 

Non-linearities  included  in  the  model  are  the  suspension  dampers, 
which  will  be  defined  in  Section  6,  the  suspension  springs  which  include 
bump  stops,  shown  in  Figures  5-2  and  5-3  and  the  tire-terrain  interface 
which  allows  the  tires  to  separate  from  the  terrain. 

The  two-wheeled  model  is  further  simplified  by  assuming  small 
pitch  angles  ^ and  Cg^^  = 1),  tire  damping  is  proportional  to 

wheel  velocities  Y]  and  Y2  and  zero  friction  damping  in  the  suspension. 

The  equationsof  motion  which  describe  the  vehicle  system  in  Figure  5-1 
including  the  simplifying  assumptions  are: 
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Sprung  Mass  Bounce  Motion 

Vo  - '^1^^  " ^0  ^ - ^0  - (5-1) 

- K^(Yt  - Yq  + a0)  - K2(Y2  - Y^  - be)  = g 

Sprung  Mass  Pitch  Motion 

IqB  + D-,a(Y^  - Yq  ■»•  a0)  - D2b(Y2  - Y^  - b0)  (5-2) 

+ K^a{Y^  - Yjj  + a0)  - K2b(Y2  - Y^  - b0)  = 0 

Front  Unsprung  Mass  Vertical  Motion 

Mi'y^  + D^(Y^  - Yq  + ae)  + D^(Y^)  (5-3) 

+ Ki(y/-  Yq  + ae)  - Kf(Y^^  - Y^)  = g 
Rear  Unsprung  Mass  Vertical  Motion 

V*2  ^ ^^2(^2  ' ^0  ” '’r(^2)  (5-4) 

+ K2(Y2  - Yq  - be)  - K^(Y^^  - ^2^  * 9 

Tire-Terrain  Interface  Constraint  Equations 

Kf(Ytf-Yi)-0  (5-5) 

Kr(Y^r‘^2^-°  (5-6) 


The  analog  computer  road  maps  for  EquHlons  (5-1)  through  (5-6)  are 
presented  in  Appendix  A,  and  the  Digital  Program  to  interface  the 
hybrid  system  is  presented  in  Appendix  C. 


SPRUNG  MASS  BOUNCE  MOTION 

MqYo  - - Yq  + a8)  - D2(Y2  - - b6)  (5-1) 

-KvIY|  - + ae)  - K2(Y2  - Y^  - b8)  » g 

i 

SPRUNG  MASS  pItCH  MOTION 

I^e  + D,a(Yi  - Yq  + ae)  - D2b(Y2  - Y^  - b0)  (5-2) 

+K^a(Y^  - Yq  + a0)  -*K2b(Y2  - Y^  - b0)  = 0 

FRONT  UNSPRUNG  MASS  VERTICAL  MOTION 

Mi’Y]  + Di(Yi  - Yq  + a0)  + Df(Y^)  (5-3) 

+Ki(Yi  - Yq  + ae)  - Kf(Y^f  - Y^)  = g 

REAR  UNSPRUNG  MASS  VERTICAL  MOTION 

M2Y2  + 52(Y2  - Yq  - b8)  + D^CY^)  (5-4) 

+K2(Y2  - Yq  - be)  - K^(Y^^  - Y2)  = g 

TIRE-TERRAIN  INTERFACE  CONSTRAINT  EQUATIONS 

Kf(Y^f-Y,)-0  . (5-5) 

^5-6) 

The  analog  computer  road  maps  for  Equations  (5-1)  through  (5-6)  are 
presented  in  Appendix  A. 
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M151A2  FRONT  AXLE  SPRING  DEFLLCTION  CURVE 


3U?’1P  STOP  P.ATE 
51,480  LB/FT 
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M151A2  REAR  AXLE  SPRING  DEFLECTION  CURVE 


6.  SUSPENSION  DAMPING  MODELS 

The  suspension  device  which  attenuates  undesirable  sprung  mass 
oscillations  Is  the  vibration  damper  {shock  absorber).  Four  different 
types  of  damping  devices  were  analytically  modeled.  Interfaced  with  the 
vehicle  model  described  In  Section  5 and  evaluated  with  respect  to  ride 
performance  and  absorbed  damping  energy. 

The  analysis  of  each  type  of  damping  device  was  carried  out  using  a 
hybrid  computer.  All  differential  equations  of  motion  were  solved  in 
real  time  using  the  analog  portion.  The  terrain  trajectories  were  input 
from  the  digital  portion  and  data  from  the  simulation  were  input  to  the 
digital  portion  for  analysis  and  final  printout. 

This  section  will  present  each  of  the  eight  damper  models,  while 
Sections  7,  8,  and  9 will  present  the  Inputs  to  and  outputs  from  the 
analyses. 

CONVENTIONAL  DAMPING 

Conventlonar damping  will  be  defined  In  this  report  as  the  suspension 
damping  provided  by  the  standard  production  shock  absorber.  The  data 
accumulated  from  the  analysis  of  the  standard  shock  absorber  equipped 
M151A2  Is  baseline  data  to  which  the  four  succeeding  damping  devices  are 
to  be  compared. 

Mechanically,  the  conventional  shock  absorber  consists  of  a piston, 
cylinder,  rod,  and  reservoir.  Within  the  piston  are  spring-loaded  jounce 
and  rebound  valves  to  control  damping  force.  Additionally,  there  1s  at  the 
jounce  end  of  the  cylinder  a spring-loaded  blow-off  valve  to  limit  maximum 
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M151A2  REAR  OPTIMUM  DAMPING  CURVE 


jounce  damping  force.  In  lieu  of  a pure  mathematical  model  of  this  system, 
which  would  require  more  computer  capacity  than  currently  available,  ^ 
manufacturer's  damping  curves  for  the  M151A2  were  programmed  using  multiple 
diode  function  generators  available  on  the  analog  portion  of  the  Hybrid 
Computer.  The  damping  curves  are  shown  in  Figures  6-1  and  6-2  and  the 
analog  diagrams  are  presented  in  Appendix  B. 

CONSTANT  DAMPING 

Suspension  damping  directly  proportional  to  the  closing  velocity  of 
the  sprung  and  unsprung  masses  is  constant  damping.  This  relationship  is 
shown  graphically  in  Figures  6-3  and  6-4.  Where  the  100%  line  represents 
the  Slope  through  zero  of  the  conventional  shock  absorbers  shown  in 
Figure$6-1  and  6-2. 

The  hybrid  model  was  reconfigured  with  constant  suspension  damping  to 
determine  the  relationships  among  vehicle  velocity,  damping  and  ride  quality 
and  among  vehicle  velocity,  damping  and  absorbed  damper  energy  for  a given 
terrain  definition. 

The  terrain  (Section  7)  choserv  was  a 2-inch  rms  stationary  random 
prpcess.  System  damping  was  then  varied  from  25%  to  150%  in  25%  increments 
for  each  of  five  vehicle  velocities,  10,  25,  35,  45,  and  55  mph. 

The  resulting  data  are  plotted  on  Figures  6-5  and  6-6. 

OPTIMAL  DAMPING 

The  optimal  damping  system,  as  defined  in  this  section,  produces  a 
damping  force  as  a function  of  damper  closing  velocity.  Both  conventional 
and  constant  damping  produce  forcing  functions  which  increase  with  damper 
closing  velocities.  It  has,  however,  been  demonstrated  in  a previous 
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undocumented  investigation  that  ride  quality  can  be  maximized  and  damper 
energy  minimized  by  decreasing  the  forcing  function  at  the  higher  damper 
closing  velocities.  The  data  presented  in  Figures  6-5  and  6-6  show  that 
for  a given  terrain  system  definition  both  ride  quality  can  be  maximized 
and  damper  energy  can  be  minimized  as  vehicle  velocity  increases  by 
decreasing  the  percent  damping  force.  Tables  6-1,  6-2,  and  6-3  were  con- 
structed from  the  digital  output  data  from  the  constant  damping  runs 
to  provide  the  points  necessary  to  plot  a new  damping  curve  which  will 
be  called  the  optimum  damping  curve.  This  curve  is  not  necessarily 
the  optimum  damping  curve  for  this  vehicle,  but  is  an  optimum  based  upon 
the  stated  optimizing  criteria  and  the  assumptions  made  in  modeling  the 
vehicle. 

The  resulting  optimum  damping  curves  are  presented  in  Figures  6-7 
and  6-8.  These  curves  were  optimized  in  the  jounce  mode  only  in  order  to 
be  comparable  with  the  adaptive  fluidic  damper  which  initially  will 
operate  in  the  jounce  mode  only.  Figures  6-7  and  6-8  were  plotted  directly 
from  the  optimum  values  in  Tables  6-1  and  6-2  and  their  associated  rms 
average  closing  velocities  from  Table  6-3. 

The  resulting  graphs  of  vehicle  velocity  versus  terrain  rms  at  constant 
6 watts  and  damper  energy-versus-terrain  rms  at  constant  6 watts  are 
presented  in  Appendix  D.  Samples  of  the  digital  computer  printouts  are 
contained  in  Appendix  E. 
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ADAPTIVE  FLUIDIC  DAMPING 


BACKGROUND 

An  adaptive  fluidic  vibration  damper  concept  was  developed,  (Ref.  1) 
under  contract  to  the  then  U.S.  Army-Tank  Automotive  Conmand.  The 
damping  device  employs  fluidic  logic  in  its  control  circuit.  Upon  receipt 
of  the  final  report  (October  1975),  which  included  the  mathematics 
necessary  to  model  the  device,  this  damping  device  was  integrated  with 
the  vehicle  dynamics  model  of  the  M880  series  1^-ton  conmercial  truck. 

The  results  indicated  no  significant  improvement  over  the  standard  damping 
device.  Since  the  M880  vehicles  are  low  in  mobility  and  have  small  wheel 
travel  (relative  to  frame)  available,  the  investigation  was  shifted  from 
the  M880  to  the  M151A2  which  is  a high  mobility  ^-ton  4X4  utility  vehicle, 
with  greater  wheel  travel  in  order  to  utilize  the  full  capability  of  the 
fluidic  damping  device.  The  results  of  this  investigation  as  presented 
in  Appendix  D,  again  show  no  significant  improvement  over  the  standard 
damper. 

This  section  will  present  the  adaptive  fluidic  vibration  damper  model, 
the  investigation,  and  then  describe  how  the  adaptive  damper  concept  was 
modified  in  order  to  achieve  improved  performance. 

FLUIDIC  DAMPER  CONCEPT 

The  adaptive  fluidic  vibration  damping  concept  is  described  in  detail 
in  Reference  (1).  This  section  will  present  only  the  mathematics  necessary 
to  conduct  the  computer  evaluation  of  the  concept.  The  adaptive  concept 
in  the  compression  (or  jounce)  mode  consists  of  four  components:  a 
spring  centered  shuttle  to  sense  vertical  wheel  acceleration,  a beam 
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deflection  amplifier  to  divert  the  flow  of  oil,  a fluidic  vortex  valve 
to  control  damper  force,  and  a spring-loaded  blow-off  valve  to  control 
maximum  damper  force.  The  extension  (or  rebound)  stroke  employs  a 
conventional  standard  spring-loaded  orifice  valve  to  control  damping  force. 


SHUTTLE  DYNAMICS 

The  shuttle  (acceleration  sensor)  is  a spring-mass-damper  system 
attached  to  the  wheel  (or  lower)  end  of  the  damper  housing  and  is  re- 
presented by  the  following: 


Cl 


, X, 


F(t)  =■  Y, 


Where : 

M-j  = Shuttle  mass 

C-|  = Sensor  system  damping  coefficient 

K]  = Sensor  system  spring  rate 

K(t)  = Y]  = Vertical  wheel  acceleration 

= Shuttle  position  ground  reference 
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The  difference  is  the  position  of  the  shuttle  relative  to 


the  lower  damper  housing  and  is  the  output  from  the  sensor  system 
required  for  oil  flow  diversion  to  the  vortex  valve.  Let: 

Xl  - Xi  - Yi  (6-1) 

Similarily: 

Xi  = Xt  - Yi  (6-2) 

Xi  = Xi  - y'i  (6-3) 

The  equation  of  motion  for  Figure  6-9  is: 

MiXi  + C^Cil-Yi)  + Ki(Xi-Yi)  = 0 (6-4) 

Substituting  equations  (6-1),  (6-2),  and  (6-3)  into  equation  (6-4) 
yields: 

MiX*i  + C^Xi  + K^Xi  + MiY’i  = 0 (6-5) 

Rearranging  equation  (6-5): 

*'  * ^ *>  * ^ X,  + Y,  . 0 (6-6) 

The  LaPlace  transform  of  equation  (6-6)  yields  the  transfer  function: 

Yi(S)  = S2  + Ci^  s + a (6~6a) 

M]  Ml 


Computer  simulations  prior  to  incorporating  the  fluidic  device  have 
resulted  in  vertical  wheel  acceleration  levels  of  15  g's  or  less;  therefore, 

in  order  to  quantify  ^ and  £i  a maximum  vertical  wheel  acceleration  of 

Ml  Ml 
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15  g's  will  be  assumed.  It  is  further  assumed  that  maximum  shuttle  travel 
will  be  +0.125  inches.  Maximum  shuttle  travel  occurs  at  maximum  wheel 
accelerations. 

Therefore: 

KiXi  * M^Y^  (6.7J 

where: 

X-j  Max  = 0.125  Inches 
Max  = 15g 


so; 


Ki  _ Y^  Max  _ 

Ml  Xi  Max  ■ 0.1 25  In. 


• h 

» Ml 


15g  X 


32.2  ft. 


- * V 12  In. 
0.125  In.  “ftT" 


46368/Sec2 


For  Critical  Damping: 

Cl  Critical  = 2V1^ 
initially  assume: 

c,  -V  2K,H, 


or: 


Ml 


304.5/Sec 


(6-8) 


(6-9) 


(6-10) 


(6-11) 

(6-12) 
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Preliminary  sensor  response  data  indicated  insufficient  sensor  response 
for  proper  damping  control.  Sensor  system  damping  was  gradually  lowered 
while  monitoring  vehicle  ride  quality.  As  sensor  damping  was  decreased, 
ride  quality  improved  until  a damping  value  of  1/3  critical  was  reached; 
then  ride  quality  began  to  worsen.  All  evaluation  runs  were  therefore 
made  with: 

I'V2Kl/Mi  = 100.0/Sec  (6-13) 

h “ ^2(1- I Xij);  -l^X^-^l,  C2  = 1 (6-14) 


However,  the  maximum  value  of  is  0.125  inches  and  S,  (the  control 
signal)  must  reach  1 for  full  flow  control  thus: 

Si  = 1 - I I 

X]  Max  (6 

The  control  signal,  S^ , from  Equation  (6-15)  flows  through  a channel 
which  is  modeled  as  a low  pass  filter  given  by  the  following: 

571:^  CjS+l  (6- 

The  inverse  Laplace  transform  of  Equation  (6-16)  then  is: 

f 1 1 

S2(t)  + (6- 


S^  “ Control  signal 

S2  * Control  signal  after  passing  through  the  beam  deflection 
amplifier  control  channel. 

G,  = Constant  function  of  flov/  channel  length,  flow  area  and 
nozzle  width  = 8.7199  X IQ-S  sec. 
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The  control  signal  now  passes  into  the  beam  deflection  amplifier  inter- 
action region  which  causes  a time  delay  from  input  $2  to  output  S3  and 
is  given  by  the  following: 

= e-C4S  (6-18) 

The  inverse  Laplace  transform  of  Equation  (6-18)  is: 

$3(t)  - $2(t-C4)  (6-19) 

Where: 

$2  * Control  signal 

S3  = Control  signal  after  being  delayed  by  the  beam  amplifier 
interaction  region. 

C4  = Delay  time  in  the  interaction  region  given  by  Ref  1,  P.  4-13, 
as  approximately  0,4  milliseconds. 

For  the  purpose  of  initial  evaluation  of  the  fluidic  concept  and  considering 
computer  hardware  limitations,  the  effort  required  to  simulate  this  delay 
is  more  significant  than  the  delay  itself  and,  therefore,  is  neglected  in 
the  simulation.  Equation  (6-19)  thus  becomes: 

$3(t)  = S2(t)  (6-20) 

Upon  exiting  the  beam  deflection  interaction  region,  the  control  signal 
passes  through  the  beam  deflection  output  channel  delay.  The  transfer 
function  through  this  channel  is  given  by: 

S4(S)  ] 

Sil^'cisTT  (6-21) 

The  inverse  Laplace  transform  of  Equation  (6-21)  is: 

64(6)  + jLs4(t)  = c^S3(t)  (6-22) 
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Where: 


$3  = Control  signal 

S4  » Control  signal  upon  exiting  the  beam  deflection  output  channel. 

C5  ■ Constant  function  of  flow  channel  length,  flow  area  and  nozzle 
width  » 5.477  X 10"4  sec. 

The  control  signal  S4  now  enters  the  vortex  chamber  which  imposes  a 
delay  given  by  the  transfer  function: 

The  Inverse  Laplace  transform  of  Equation  (6-23)  Is: 

S5(t)  = S4(t-Ce)  (6-24) 

N 

Where : 

$4  = Control  signal 

$5  “ Control  signal  after  being  delayed  by  the  vortex  chamber. 

C5  * Delay  time  in  the  vortex  chamber  given  by  Ref  1,  P.  4-13 
as  approximately  0.45  milliseconds. 

As  previously  stated  for  this  analysis,  the  small  delay  time  is  neglected 
and  Equation  (6-24)  becomes: 

S5(t)  = S4(t)  (6-25) 

The  control  signal  S5  diverts  the  flow  of  supply  oil  going  to  the  vortex 
chamber  either  straight  to  the  vortex  or  around  the  periphery  or  proportion- 
ally between  these  two  extremes  proportional  to  vertical  wheel  acceleration. 
The  resulting  damping  force  is  given  in  Ref  1,  P.  3-28  as: 


F(t)  = A^C;  [1.75  + (19.35  - 1.75)55] 


(6-26) 


33 


Where : 


C7  « 22230(Y3-Y^)2  Lb/Ft^ 

f * 

Yj-Y^  ■ Damper  stroke  velocity 
Ap  » Vortex  outlet  area  = 2.12031  X 10“3pt2 
Substituting  the  above  values  into  Equation  (6-26)  gives; 

F(t)  » 82.959(Y3-Y^)2  + 829.57S5{Y3-Y^ )2  (6-27) 

The  spring  loaded  blow-off  valve  limits  F(t)  to  some  predetermi ned  max- 
imum damping  force.  The  force  vs  velocity  damping  curve  is  shown  in  Figure  6-10. 
Appendix  B contains  the  analog  computer  road  maps  used  in  the  simulation  of 
the  adaptive  concept.  Appendix  D contains  the  performance  curves  for  the 
damping  concepts  considered  in  this  report. 

ADAPTIVE  FLUIDIC  VIBRATION  DAMPER  MOD  I 

The  Adaptive  Fluidic  Vibration  Damper  Mod  I was  developed  in  an  effort 
to  improve  the  sensitivity  of  the  original  concept.  The  observed  operating 
region  of  the  adaptive  damper  shown  in  Figure  6-10  with  acceleration  control 
is  a very  narrow  band  depicted  by  the  shaded  portion  of  the  damper  Curve. 
Acceleration  control  does  not  exploit  the  full  adaptive  capability  of  the 
subject  damping  concept.  It  was,  therefore,  concluded  that  wheel  acceleration 
alone  does  not  provide  a complete  control  signal.  It  was  observed  that  high 
wheel  accelerations  do  not  often  occur  at  high  damper  closing  velocities. 

Reduced  damping  should  also  be  present  at  high  wheel  velocities,  to  transmit 
a reduced  force  to  the  vehicle  sprung  mass. 
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The  Mod  I Damper  employs  a summation  of  vertical  wheel  acceleration 
and  velocity  to  control  the  flow  of  supply  oil  to  the  vortex,  thus, 
bl*oadening  the  operating  damper  force  band  between  the  maximum  and 
minimum  damping  curves,  shown  in  Figure  6-10. 

In  order  to  incorporate  the  velocity  control  into  the  control  signal 
$5  from  Equation  (6-25),  the  velocity  was  weighted  (scaled)  such  that 
at  maximum  wheel  velocity  a unity  signal  is  summed  with  the  shuttle  signal 
in  Equation  (6-15).  The  following  conditions  are  assumed: 

The  new  control  signal  Sj  will  be  generated  by  summing  the  weighted 
velocity  to  Equation  (6-15): 

Si ■ » S,  - $6  (6-28) 


Where; 

$6  ■ l^ij/Yi  maximum,  for  unity  scaling 


or: 


S,'  » 1 - lAlJ  - 1^ 

^1  Ti  Max 

where: 


Max 


and: 


ypiax 


1 


Minimum  damping  is  desirable  when: 
S'! 0 


(6-29) 

(6-30) 

(6-31) 

(6-32) 

(6-33) 


or  when: 


(6-34) 
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or  when: 


S^' — ^0  (6-35) 

Maximum  damping  is  desirable  only  when: 

S]' — >1  (6-36) 

These  conditions  are  represented  by  surfaces  A and  B in  Figure  6-11. 

In  order  to  simulate  these  conditions,  the  following  is  assumed: 

The  Hnilt  of  S, ' as  both  JilL  and  J^ll  approach  1 must  be  0. 

' Max  Y|  ife 

This  is  simulated  by  simply  limiting  ' to  be  positive. 

The  weighted  wheel  velocity  Sg  is  available  directly  from  the  computer 
simulation  of  the  vehicle  dynamics  and  was  used  for  the  initial  evaluation 
runs.  The  vehicle  velocity  vs  terrain  rms,  at  a constant  6 watts  ride 
index,  is  shown  on  the  graph  in  Appendix  D.  These  curves  demonstrate 
a significant  ride  improvement  incorporating  Mod  I. 

$6  is  not  directly  available  in  the  current  damping  device  design 
and,  therefore,  must  be  approximated.  A simple  fluidic  lag  circuit  can 
be  designed  to  obtain  Sg  from  the  sensor  output  signal.  Mathematically, 
this  circuit  takes  the  form: 

S6(S)  1 

Yi(S)  “ TS+l  (6-37) 

It  was  experimentally  determined  that  for  T.^.3,  no  significant 
degradation  in  damper  performance  results. 


36 


CONVENTIONAL 

DAMPER 
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DAMPER  CURVES 


MAX  DAMPING 


) I CONTROL 


ADAPTIVE  FLUIDIC  VIBRATION  DAMPER  HOD  II 

The  Mod  II  fluidic  damper  configuration  is  an  attempt  to  simplify  the 
Mod  I concept  by  eliminating  the  acceleration  control.  Mathematically 
Equation  3-30  becomes: 

Si ' * 1 - 

' Yi  Max  (6-38) 

For  the  Mod  II  damper  as  with  the  Mod  I damper  Y]  max  is  scaled  to  20  ft 
per  second.  The  results  of  the  Mod  II  damper  evaluation  are  found  in 
Appendices  D & E. 

In  an  effort  to  increase  the  performance  of  the  Mod  II  damper  Y^  max 
was  rescaled  to  15  feet  per  second.  This  configuration  is  called  Mod  I IB 
in  Appendices  D & E. 

The  force-velocity  curve  shown  in  Figure  6-10  also  applies  to  the 
Mod  II  and  Mod  IIB  configurations  except  that  the  variability  between 
the  maximum  and  minimum  force  curves  is  controlled  by  vertical  wheel 
velocity  instead  of  vertical  wheel  acceleration. 

ADAPTIVE  FLUIDIC  VIBRATION  DAMPER  MOD  III 

The  adaptive  fluidic  vibration  damping  device  previously  discussed 
was  applied  only  to  the  front  suspension  and  adaptively  controlled  only 
the  jounce  cycle.  Mod  III  damping  extends  Mod  II  damping  to  include 
adaptive  control  to  the  rebound  cycle  as  shown  in  Figures  6-12  and  6-13. 

Mod  III  damping  control  was  also  integrated  at  both  front  and  rear 
suspensions  of  the  vehicle  dynamics  model.  The  performance  of  this 
system  is  shown  graphically  in  Appendix  D and  digitally  in  Appendix  E. 
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REAR  DAMPER  CURVE  - MOD  III 


7.  TERRAIN  DEFINITION 


The  classification  of  terrains  from  smooth  paved  highways  to  extremely 
rough  virgin  cross-country  fields  is  described  in  detail  by  Bekker  in 
Reference  2.  The  terrain  type  used  in  the  evaluations  of  the  various 
damping  devices  presented  in  Section  6 is  defined  by  the  equation: 

Syy(Q)«Kfi-f’  (7-1) 

where  Syy  (Q)  is  power  spectral  density  (PSD),  K and  n are  constants 
and  is  spatial  frequency  in  cycles  per  foot.  The  smoothness  of  the  surface 
increases  with  the  decrease  of  K and  the  decrease  of  n.  For  most  terrain 
surfaces,  it  has  become  acceptable  to  let  n=2.  The  parameter  K then  becomes 
the  adjustable  variable  to  obtain  various  degrees  of  roughness. 

The  mean-square  of  the  terrain  roughness  is  computed  by  the  following: 


= fsyy  ( Q )dQ  (7-2) 

The  root  mean-square  (rms)  of  the  terrain  roughness  is  then  the  V S^. 


The  terrain  rms  is  therefore  a function  of  K. 


A 300-foot  length  of  terrain  with  points  every  foot  was  generated  by 
passing  a white  noise  signal  through  a filter  defined  by  Equation  (7-1). 
The  output  was  then  digitized  and  stored  on  disc  in  the  digital  computer. 
A scale  factor  is  used  to  vary  terrain  roughness  by  either  gaining  or 


attenuating  each  of  the  terrain  elevation  points.  Terrain  thus  generated 
is  called  a stationary  random  terrain  with  zero  mean  and  rms  defined  by 
Equation  (7-2).  A PSD  plot  of  the  terrain  is  shown  in  Figure  (7-1). 
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A delayed  description  of  both  the  point  contact  tire  model  and  the  rigid 
treadband  tire  models  can  be  found  in  Reference  3. 

The  300  terrain  data  points  are  modified  by  digitally  computing  the 
effect  of  passing  a rigid  band  tire  of  appropriate  diameter  over  the  terrain 
at  zero  velocity.  These  calculations  yield  a wheel  center  trajectory  which 
is  held  in  core  memory  for  use  as  the  input  to  the  point  contact  wheel  model. 
Having  calculated  the  magnitude  of  the  points  to  be  generated,  the  time 
interval  between  points  is  calculated  as  a function  of  the  desired  vehicle 
velocity  and  point  spacing,  which  is  one  foot  in  this  case.  It  is  this  cal- 
culation which  allows  the  emulation  of  the  effect  of  varying  vehicle  velocity 
The  resulting  output  is  the  variable  Y^f  in  Figure  5-1.  Y^-f  is  appropriately 
delayed  by  the  vehicle  wheel  base  and  vehicle  velocity  to  produce  Y^^. 
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POWER  SPECTRAL  DENSITY  {FT^/CYCLE/FOOT) 


SPATIAL 


8.  ABSORBED  POWER  CRITERION 

The  driver's  absorbed  power  criterion  is  a means  of  quantifying  a 
vehicle's  ride  performance.  Lins  in  Reference  4 presents  a detailed 
discussion  of  the  research  chronology  leading  functions  by  which 
driver's  absorbed  power  can  be  calculated  and  the  limit  of  average 
absorbed  power  which  a driver  should  be  expected  to  sustain.  This 
limit  for  extended  exposure  is  6 watts. 

The  transfer  function  from  vertical  acceleration  input  to  the 
driver  to  absorbed  power  is  given  by  the  following: 

15.453  S(S  S.OHS^  -f  28. 3S  2800HS^  + 105. Q$  7570) 

(S  + 6.0)(S2  + ^9.8S  + 1000)(S^  + 39.1S  + 3800)($2  + V25.0S  + 5l80) 

The  analog  computer  road  map  for  this  absorbed  power  computation  is 
found  in  Appendix  A.  For  the  ride  evaluation  of  the  damping  concepts, 
the  absorbed  power  was  averaged  over  the  total  length  of  terrain  which 
was  approximately  1/2  mile. 

The  graphical  absorbed  power  results  are  found  in  Appendix  D and 
a sample  of  the  digital  output  is  found  in  Appendix  E. 
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9.  DAMPER  ENERGY 


Damper  energy  is  defined  as  the  amount  of  work  that  the  damping  device 
must  do  to  control  the  oscillatory  motion  of  the  sprung  mass  of  the  vehicle. 
Damper  energy  is  a measure  of  the  durability  performance  of  the  damping 
device  in  that-as  the  damper  is  required  to  absorb  more  energy,  the  temperature 
of  the  oil  inside  the  damper  rises.  An  extreme  elevation  of  oil  temperature 
can  cause  blown  seals,  due  to  an  elevated  pressure  within  the  damper;  hence 
loss  of  oil  or  the  oil  can  break  down  causing  a loss  of  its  lubricity  and 
viscosity  characteristics.  Any  one  of  these  three  conditions:  loss  of  oil, 

loss  of  lubricity,  or  loss  of  viscosity,  is  sufficient  for  damper  failure. 

The  optimal  damper,  therefore,  must  provide  only  as  much  force  as  is 
required  to  minimize  the  motion  of  the  sprung  mass.  This  investigation 
provides  data  on  the  absorbed  damper  energy  for  the  dampers  evaluated  under 
varying  terrain  and  vehicle  velocity  environments. 

The  equation  describing  the  damper  energy  is  given  by  the  following: 


Energy 


(9-1) 


Where: 

T = The  time  to  traverse  the  terrain 
F * The  damping  force 
V = The  damper  closing  velocity 

Equation  6-1  represents  the  total  energy  absorbed  by  the  damper.  Energy 
per  unit  time  is  then  found  by  dividing  Equation  9-1  by  T. 
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The  energy-terrain-velocity  curves  for  the  damper  concepts  are 
found  in  Appendix  D and  the  digital  outputs  from  sample  runs  are  found 
In  Appendix  E. 

The  analog  computer  road  maps  used  In  the  computation  of  the  damper 
energy  are  found  in  Appendix  A. 
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APPENDIX  A 


ANALOG  COMPUTER  ROAD  MAPS 
VEHICLE  DYNAMICS 
ABSORBED  POWER 
DAMPER  ENERGY 
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AMPL  54  ADAPTIVE  FLUIDIC  VIBRATION  DAMPER  CONCEPT  AND  MOD 


front  spring  curve 
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REAR  SPRING  CURVE 
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FRONT  WHEEL  DYNAMICS 
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REAR  WflEEL  DYNAMICS 
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ABSORBED  POWER  CIRCUIT 
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FRONT  DAMPER  ENERGY 
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♦NOTE:  MDFG  1 CONVENTIONAL  DAMPER 

AMPL.  54  ADAPTIVE  FLUIDIC  VIBRATION  Di 
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APPENDIX  B 


ANALOG  COMPUTER  ROAD  MAPS 
CONVENTIONAL  AND  OPTIMAL  DAMPING 
CONSTANT  DAMPING 
ADAPTIVE  FLUIDIC  DAMPER 
MOD  I 
MOD  II 
MOD  I IB 
MOD  III 
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CONVENTIONAL  AND  OPTIMUM  REAR  DAMPER 
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CONSTANT  FRONT  DAMPER 
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CONSTAMT  REAR  DAMPER 
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CONTROL  SIGNALS 
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VORTEX  AND  SECONDARY  BLOW-OFF  VALVE  MODELS 
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APPENDIX  C 

FORTRAN  DIGITAL/HYBRID  PROGRAM 
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FORTRAN  DIGITAL/HYBRID  PROGRAM 


The  analog  computer  simulation  of  this  system  was  controlled  and 
monitored  by  the  digital  computer  through  execution  of  a specially 
created  FORTRAN  IV  program.  Utilizing  the  Hybrid  Linkage  Subroutine  package, 
the  digital  program  controlled  the  analog  modes,  control  line  states  and 
pot  settings  while  monitoring  the  values  of  various  system  parameters  to 
establish  a true  hybrid  system.  Complementing  the  digital  and  analog 
computers  of  the  hybrid  system  were  an  additional  digital  and  analog 
computer.  The  computer  system  configuration  Is  illustrated  In  Figure  C-1 . 

The  digital  program  is  written  so  It  will  accept  the  vehicle  data  In 
either  an  Interrogative  manner  or  though  paper  tape  Input.  The  first 
statement  generated  by  the  program  to  the  system  teletype  allows  the 
user  to  make  this  choice.  If  the  teletype  Is  chosen  for  data  input,  the 
program  Identifies  the  parameters  desired  and  an  Input  grid  is  printed 
to  facilitate  proper  spacing  of  the  Input  values.  This  mode  of  data  Input 
Is  desirable  when  the  vehicle  parameters  are  being  continuously  altered. 

A sample  Input  procedure  Is  given  In  Figure  C-2. 

If  the  vehicle  parameters  are  to  remain  constant  through  several 
runs  then  the  choice  of  paper  tape  as  the  input  medium  Is  desirable. 

The  vehicle  parameters  are  typed  onto  paper  tape  and  loaded  Into  the  high 
speed  reader  prior  to  each  Initialization  of  the  program.  Following 
this  procedure  the  test  Identification  parameters  are  input  via  the  Inter- 
rogative mode  as  described  above.  (See  the  second  page  of  Figure  C-2). 
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After  completion  of  the  input  process  the  digital  portion  of  the  hybrid 
system  sets  the  appropriate  pots  and  control  lines  then  switches  the  analog 
mode  from  pot  set  to  operate.  While  the  analog  is  in  the  operate  mode,  the 
digital  program  continuously  monitors  the  terrain  signal  via  the  analog  to 
digital  converter  and  then,  after  the  appropriate  delay,  outputs  the  same 
signal  to  the  rear  wheel  through  the  digital  to  analog  converter.  During 
each  run,  the  absorbed  power,  and  front  and  rear  wheel  velocities  and  acceler- 
ations are  sampled  numerous  times.  From  these  samples  the  average  absorbed 
power  and  maximum  wheel  velocities  and  accelerations  are  determined. 

At  the  completion  of  the  initial  run  the  damper  energies  are  read  and  the 
analog  mode  is  then  switched  to  pot  set.  The  pots  are  then  changed  from 
the  empty  vehicle  configuration  values  to  the  loaded  configuration  and 
the  run  is  made  as  for  the  empty  case.  Upon  completion  of  this  run  the 
user  can  choose  to  rerun  without  changing  any  parameters,  change  only  the 
terrain  parameters,  repeat  the  entire  input  process  or  terminate  the  test. 


74 


TR-48 


COMPUTER  SYSTEM  CONFIGURATION 


1 -Ti^LiJ.iYPE  OH  2-HS  PAPEIi  TAPE 


1 

INPUT  TUF  SCALE  FACTCHS  FOH  THE  A 10  i)  CHANNELS 
UNITS  ARE  r T/V,  VAH'S/V#  F'i/SEC/V*  h i /bhC*  * 2/ ^ j Ll-Fl/'v 

0.1  10.0  P.O  faO.APb  POOUO.O 


INPUT  THE  FOLLOV.'ING  VEHICLE  PAHANETEHS: 

VHEF.L  FTASEj  FRONT  UNSPiiUNG  J^iASS  ANL  REAR  UNbPiiUNC'  NASS 

- — . X . X 

7. OS  3.576  P.799 

FRONT  AMD  REAR  TIRF;  SPRING  RATES  AND  FRONT  AND  HEAR 
SUSPFiNSION  SPiilNG  RATES 

““““X,  -“““X  **““'~X““'“““.“.“*"“X 

BOOO.O  11000.0  1716.0  17Pft.O 

FRONT  AND  BEAR  TIRE  DAMPING  AND  FRONT  AND  REAR 
SUSPENSION  DAMPING 

, X . X . X . X 

7.9  B.3  166.0  178.0 


INPUT  THE  FOLLOWING  NAXIXUN  VALUES: 

CENTER  OF  GiiAVITY  DISPLACEMENT,  VKLOC I TY  AND  ACCELERATION 

, X . X . X 

1.0  20.0  128.0 

FRONT  VHEFL  DISPLACEMENT,  VELOCITY  AND  ACCELERATION 
SIMILARLY  FOR  THE  REAR  EHF:EL 

1.0  20.0  BOA. 25  1.0  20.0  80A.25 

PITCH  DISPLACENENT,  VELOCITY  AND  ACCELEIiAT  I ON 
X “““”X  ““““X 

0.5  10.0  20.0 

FRONT  HULL  DISPLACEMENT  AND  VELOCITY 
SIMILARLY  FOR  HEAR  HULL 

— X “”*-“X  — ~ — .~“~“X 

1.0  20.0  1.0  20.0 

TERRAIN  DISPLACEMENTS,  FRONT  AND  REAR 

X . X 

1.0  1.0 


Vap^ 


INPUT  PARAMETF:hS  for  an  EMPTY  VEHICLE; 

SPRUNG  MASS,  MOMENT  OF  INERTIA,  CENTER  OF  GRAVITY  TO 
THE  FRONT  AXLE,  REAR  AXLE  AND  DRIVERS  SEAT 

. X . X . X — X . X 

29. 6B  216. A?  2.27  A. 81  0.861 


INPUT  PARAMiETERS  FOR  A LOADED  VEHICLE: 

SPRUNG  MASS,  MOMFZNT  OF  INERTIA,  CENTER  OF  GiiAVITY  TO 
THE  FRONT  AXLE,  REAR  AXLE  AND  DiilVEHS  SEAT 

— - X — — - -X  — X“”--“-.~  — — X 

A2.135  359.5  3*692  3*392  0.5A 
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1-vPUT  THE  NUiXBFR  OF  ITERATIONS  DE.SIKED 
nvE  ITi'iHATION  IS  2*<bHF;EL  BASE)  OF  TElRiAIN 

200 

E\'TF;R  i.UM  id;  TF:H^iAI^?  I D>  VELOCITY  AND  SCALE 

AAAAAAAAAAAAy,--  — - . X--- — X " 

SAMPLE  NO.  1 ' 30.0  0.2 

m 


S> 


w 


W 


77 


Or’^eMSTHN  , ATC"  f?)  , A (?)  , r (P)  , PN  (?,  1)  , PJ- U 1 3,  Rl  , 

i - W f - 

. 0 A t A # N e 1 5 /f « ( a > , N ( 3 ) , P|:  r 4 ) , F N ( 5 ? , f N f 6 ) , P N c 7 ) » P fv  c a 5 # 

1 PKfe')  (i?) , pp  (135  ,i>N  c 1 45  , pp  1 1 55  , pw  Cl  6 5 , 

-■5?-  -PH  ff-  7-5  f # 5' ■»> p ( 1-P  5 » pp  ( f: P-  5 . P f--( ? 5 5- •|‘P p (Bt)  r P W (P3) -rP N { 84 ) , ^ --  -- 

3 PPf8$5  ,PP  (2S5  ,Pa:  fP7)  ,ph  f?P5  , PP  (?fl  5 , F w f 30)  , PM  (3 1 ) , PT3,  F TA 

4 /4HP03P,4HF037,4hP?3F, 

••-  -5 4HP-03f-|-4:WPF4S|-4-HPM«r4-Hp047  , - ■ ■ -. 

1 4HP04a>4kFiFMr4-^P#B^^^^^  1 5 , 4MP0  1 6 , 4HP035 , 

? 4HP04f5,4HPMV»4HP04g,4HP043,4HP(?i4S,4HP760»4HP0fcl|4HP068, 

3-  4W4{ii43  i , 4HP078  r-4HP0gP  , 4HP0?  1/. 

CAU  OSHY).MaPRR,5a0) 

3F?  TVAl s) 

-::■; -C4t4.--:-G  W),,BP-^- V4t-r-!-&R^?5  ■ r - - 

tY-PP'/'/gi 

7.5  PORI-At  (?3h  ; .OHOOSr  W FOR  TNPuf  tOF  DAlfi,/, 

PAPPR  TAPP,/.)  . - 

AFCFPT  76,1;  ' 

76  format  Cn  J i 

T.O..  176..  

TYM-:r:  ■' ' w-,:- 

',,1  friR«|7(:4aP-^fJPiU  $C'A(^E  F.VoTGRS  :H0R  the  a to  D CHAMMELS, 

. . 1 #aft;t-4  ■■*app .....f *t /v,  . w at t a > v , - -FT7-SE c / v , f T-/$£t*::*.a/v..r. ..  ' 

p /,5fUH"-— — X5,/5 
ACCEPT  4B,S( l,SC?,8C3,SC4,SCS 


TY.PC  -5  - 

5 F0R^‘AT(//4pf^  liMPUT  tHl  FOLUPWJMG  VEHTCUE  PAR  AMETERSt ,/ 7 , 

$ 56H  WHEfU  ftASE,  MA|$  AMO  REAR  lirs,SP|UNG  ^^A$S 

■ .-7  .».3  C 1 1 H»«*«  •w’.p;»4*,.#!';X  ^ :.L..  ..  i. 

ACCFPT  APS,  Wf,  AMI,  AM? 
type  1 5 ; 


,16- .FORM.fT-(5^H E.R,0NT.-A.ND...REAR  HFE  -SPRXMG  RATES  AM(;  .7ROMT  AMD  REAR, 

■ ■ '1  V,77:H-  >Sl>Sf;EM:S'lOM'  SPPtMO  RATES>/,.4{J1H*--^-.;--'.^'*,X)  ,/) 

. . ACOEPT  ,47mf,,;AKR, 4X1  rAKg  , 

,,:, ..  .•  , ; _ ■.;,  ',: .,;  ■ , 

?5  FORMAT (48H  ; PROMT  AMP  RFAR  TIRF  DAMPING  AMD  FRONT  AMD  RFAR,/, 

1 ??W  SUSIPEm'SIOM  OAMpTMG, /,4  f ) , /5 

ACCE7-T.-40.,.Df..,D.R.,at#O2. - 

. ^ ..  .r.  , , 

'30  , fDRMAt  tV:/9'6>^  ' i;Nm0T  I^HE  HAKlMUM. , V ALUES : , // , .. 

,.  VELOCITY  . AMD  AOCELEPATION 

7 ,/,3fllH*--.,..-V-^X5  ,/) 

ACCEPT  Ar/1,  V0M,  YFDM,  YDDOM 


TYPE  35 

:36  ,'FdRNrAtf53n  :[':FPbM^^^  VELOCiTY  AMi>  ACCFI  FRATioN, 

" V , 37b  ■";.biS|'HTUR|.V:  ':F'0R  t;he  RFcR‘  WH;ESL , /,6  C u H— 44,4m«^X5  , /) 

. .4;eCF7t'47^'YlM,M,,tD^3.,,Vi'DDM,  Y7M,  Y?OH.,.Yi  , .-...M 

AC?  POFMA7  (6  CFlC*  ,4',  ) X5  5 
TYPE  45 


45  FOPKAT.C47M;  -,P-|-T.CH  -043fl^A0EM£.Nr  AM0  . ACUEiEJ?ATI.OM , /, 

accept  40,Tf(,TpM,TDDM 
. type -47: ..  .. 

5:^  P0R^)»T(38H  PROMT  HULL  D.tSP|. ACFMpNT  AMD  VELOCXTY,/, 

1 ?7H  similarly  for  rear  H'..iLL,/,4niH-----.-^--X5  ,/) 

.ACOFF'T  .-4P,V3M,  y30M,.Y4.M,  YAOM-  ..  _ ^ 


lYPF  Y.'S 

sc  r nc,(' ^ X Tf-ps'AiM  n:rs'’i.Ar.)'.-'ir '•  v*;,  FRiHit  ano  pfar,/, 

) pfi  f/5 

4f:-r>6PT  -4M,  vpM 
Tvpf  «s«, 

■<  e 1 

P^'PMATf-//3pi-i  IffPI'T  PAPAPFTPPS  FO»  AM  FMPTV  VFHICLElr/> 

1?t  TYPF  ?« 

7(?,  Ff,ip"  AT  (54H  !^PRU^JG  MARS,  MOMENT  OF  IMERTIA,  CEMTFW  OF  PPAVITY  TOf 
1 V- -jp  ■Ff’'OWT-  AVi  peak  aKl€  AMD- DRIVERS  SEATr/r 

ADCFPT  4D,  a|p' (K)  , AlP  fKl,  A(KD  ,B(KI  ,C  fK) 

■■  ■ TF(k-  ,MF*  ■■Efen-  TO-  » -■  ^ ■■  ■ 

T V P F 

Pv>  FOPf/ AT  f //3R(|  INPUT  PAPAHETEPS  FOR  i LOADED  VEhlCLE:,/) 

..  - (»  «K  + 5 - - --  ■ ■ 

GO  to'  H 

PFAr:  ,^C;?,SC3,,se4,8C*i 

f-L  AN  AM} , ah? 

FP  AT  , 4 VI  aKF  , AK  p , AK  ) , AK? 
ppAf'  f4,  «!^i nF,op ,ni  rU? 

RFAO  Y(|H,  VOPH,  YP^DON  ■ ■ ■ 

PE  AO  (4, 4?!)  YI^S  Y1  OH,  VJDDH,  YPK,  V'JC-M  , YPDf)M 

PESO  Tl^,  TPH  rTODM 

PEAOf  A,A»)Y-j|',  V30H,  V4N,  Y4DM 

PF  AO  f , API  YT-N  , VPN 

DCi  15“  Kel  ,?  I 

. RF  Ar;i£,43!).Afif;(KV,AJiSfF)tA(K),  BIKI  , C-Ii* ) ■ 

? G*32.l7,  " 'I 

^FPfeO.P 

PS?  f n «YP100M/Yi?nH 

PS?  fPI  *YC*0M/iV7H 
P5?  f?)  *r./YPfiO;^ 

,.  F'S?  C4)  eTDPM-/jrDP.  . 

PS?  f5)  »TDM/^ 

, PS? f6) 8AK?*V4M/ t AH?*Y?DDH) 

PR?  f.7  VbAKR*VPM:/ { AH?*Y?DnMI 
PS?  f P)  sn?*V40'^  / f AH?*Y?ODMI 
PS?  ( P)  sAK  1.  *-Y?!'  / ( AHl  *Y1  OOM) 

PS?  I jC-:)bakf.*,v  J,H/ (ah4*yidO;t)  

PS?  f 1 n «Ol»Y?0M  / (ANl*YtOD*') 
ps;?n.?)Br,/vit’DH 

PS?  f 1 35  «DE*y|DM/,(AMl*YlDDM)  

PS?  ri A5«y}DDM/vtDH 

FS?r)f;)eV)0|i/Y1.N 

P$?  f tJF)  8DN*.Y.20M/{AM2*Y20DH)  , . 

PS?f 57)KY2DbH/^2DM 
F5?  Clf5)  ■Y2DH/Y2U 

..  , no  ..?3  jPi ,?:.  : . : ...  . ., 

PS}  f)  ,j)sDi*Yjnr/(AMP(j5*YPtf)nK-! 

PS1  (?  , J)  S0?«  Y?nu/  ('AHO  f J5  ★VP'DOH) 

PS}  (.3,J5sAK.l*VU  /f,AH«(J-)*Vi30DM5  

PSl (6, J5»B f J5*D2*V?0m/(AIO (J5 *TO0H) 

PS  1 f 4,  J)  BAK{?Yry?t'/ f AMO  C.,n  ♦YOODUI 
PS}  fS.  J)  sA(^5  AOt  WYlDH./ CAI0  f J5  *T!'Vf)H5 
PS1  (7,.n*A(jj*AK1*YlH/(AltA(Jl*rr>DH5 
PS1.  fe,  J)c8f.n*AK?*Y?H/ (AID(j)*Tf'.DM) 

PSJ-fft:,  JT-a  A f^5„*Ji«17,Y3H,  - . 

■ , , ■ 79 


lift  o 


flS»»J)«4CJ)*T0r.vV30^ 
psmpi,j)*^(.n*TH/v4M 
P.*i),  f!l  (Jl*TDfVY?Df" 

-•■  - 

wpnF(«,f?)  \ . , 

i ;■?  ' f ORK#t  a i'^XrSMPOT  ,6k,  nHCPEFFltlPNT',  gv,,  1 IPFOt,  SETTING  . 

-----  ■-  - - — 

DO  33  jsl , Jfl 
VAI.»PS?(J)  ' 

^ , . 

43  vAue*p$atj)'/irt,?s**K 

,:.  .■  ,:  - ' •--  •*  ' :..i ' ' : . ;,...' 

GO  TO  43  , 

S3  PsafjjpvAia 

--■■■-  -:- - -T - - - 

: -CALtJQttPft(p^lf|:K)/PS^CJ),TERP) 

. GO  ^TO  C6i5t|i,’8f^f,5(^0,:5c^?/fi{>'3)  ,IEPP 

VPltf  fert^VPNCiK^  rVAL,V*C?,K  . 

1?  Ff)RMATf5X,A4,gy,FlP,4,8Y,Fe,4, 

33  CONTINUE 

- - 00  -63  

VAl.«P$l  tJii} 

. VAi.liFSl<jr,tg3  ^ 

--■- i...  ,.- t.L,. , 

Keff! 

83  VALP*PSl  CJ,'n/lR.P**K 

...  _ . x,F-(  M l T:»--4',,  (?- -)  -TO-  . 9 3 

K*K+J  ' ' ^ 

GO  TO  S3  , . , . : . ^ ^ ^ 

■■  - -93  PSJTj,n*VAt.* A.-i..',.  . . -.1  i! :,  ...  . . , ■ , - 

IF  a .EO.  J:H77bK 
73  CONTINUE  f 

r - ■— r -..K7-8»|t7-7*5K— - - , ....  

rFeK3^8Vi«'5ip^^U-9'  :■■  ■ ' 

■ PSl  Ua)*P6il  |/VT5/.^«*»8*'C-K7'8) 

K77*K  :i-’i  ; - !■  : . . ..' 

GO  TO  99  ^ 

tl9  PSl f J,7>*PSJ p,2)/10.R*pK7S 
,H:#s.K77--- 1 

:^.  : 49  WPItef6r3e5pNfj!),VAL,P8ir'j,n,K77 
WRlTr|6,f,^T4!a{|()  ,YAtl,P 

■ B'F  F'0RNA.tTC!-X44(^»r,FiilB..,4,8X,48.4,-l®y,l4.,-8X,6HL0ADEC.,/X..  ,. 

3?  FOPf'AT  C5X,  A4iSk*PlP.4,8y,F6,4,  IRX,  I4,SX,5HENPTY,  /) 

63  CDNTTNUF,  . ? ! 

..  3R.J,.  .TTP.C 3.39. -4’:  -,J.,.. 

■ V 339  FORMAT  f39H.  ;iN^  OF  ITeRATIONS  DESIRED,  7, 

■ , :-'l  '44K^^^^:oMe  fflftATlON.vTS  attPHEEu  BA'SD;  OF  TERRAIN,// 

:.y  - f - . .'.  ...  ;;i 

ACCEPT  34<?,(ii 
345  format  (13) 

T-., - A-LEN«:F|.OAT,CNt-):*Y»'»*NS ; 

3Pg,-TVpr.46  ■■ 

. . ’ Rg;  F0^MAT(46H,  IDI  TERRAIN  ID,  VEUOCITV  AM)  SCALE 

1 r' A 4'3l^  A A'A  A'AA  A'A-A  A A A-X-v9--(I  1 ■«  ♦ / ) - ■ ■ 

ACCEPT  R75,RMCl),RH(g3 ,RM(3) ,VEL1 ,8CF5 
975  FORMAT  llx,F10,4,  lX,Flf).4) 

0A«8CFg/yTM-  . .- 


call  0WPP(PTS,t;4,IEPp) 
r-0  TO  f«t2r'S«Pl  , fpkp 

619  CALI  OWPR  fPT^  , OA  , K-PRI 


00  TO  {6iai5(?r*6l5,6(?9,603}rURP  

613  VeL«Afl,{?i<,Vf:l.  1/60,0 

TT*-«eaALgM/VLL  : 

WPTTE  (6* 620’l  PH  f H (0>  , PH  (3)  » VHL1  , AL€N  ,TIHF 

0PaU9,P*^B/Vf  L*l  .0 

NPISMP+J 

' lvP';2^iBNP  ♦0' . - 


00  .'a  ifi  P i rS 

-r>0  38S  • — 

CALL  QWFRCPNtJJJ) ,PS1 ( JJJ, JIK) , IFRR) 
GO  TO(36  9,5:oi  ,369,6?iS,59  3)  ,Ife'RP 

-■36  9 -GON-T-l-NyC-  — r-.  — 4- 

■CAiLvtos^ePtlfefeR;)' 


call:  afoLYdPeoo) 


AVOP^sO  » P - ■-■■■■- 

H H N s 0 


CVMK’*0.f 


CVHXBPi.t/’.  . 

. .WMAC#«,I^  i j 

;',  CVM?l'slP,(?  , i i 


KH?«8.0 

FRTHel  ,91/ (A80,;9i*SCF2*YTM) 


...  „..;,.,00.:-205..J-».1.,>OP  ,: :.....  

pel'  RU)  »?.we'  j-  :■■''■■  ,. 

39rCALL  0RBADPi(TFJ^P,2/J,IER 

:;:: ,L:v:..i. :tp a n $ (J  €R  6l5.. (^6 . JO . ; 3 9 J 

CAUL  aW'LBft  (JVAL,  lERP) 

6UHSO.0 


.50,7,.  Off  ...248  -.Im,?up.l  .,.A!|>2.-.^:- ...  . 

■4:  \iiWi»iY'p  " -o 
- : tALi;;0RBA0p:C7,^VSfIERR)  ' 

: CALUiORlA0R:CK,l>2,.Ifi?R)  . . 

IF(7fn  .GT*  CVHXJCVMVbZCD 
TFf7fn  .UT,  CVMM)CVMNaZCn 
-IF  C7  CP5  *GT^.  t«HAC3  HHACfZ  CP) 

IF ( w (iX  ; if T L c VM p ) t v« ? P « t n 
TFfwn?  ,041  cvHX2):cvHxa«w(i) 
.?F(u{f2-4:4'^T.»,  wH2.)WHa»iWf2V  -. 
CALI  OWJOARTR(ii:i)  ,t,iePR) 

CALI.  ORPAnPKRfi)  ,9,1, TERR) 

218  r.AL-L.:OS.OL,Y.ff|.)-.. 

■ : CAi-L  ORftAORlAO,!  ,4,liRR3  ' 

SUM't§UM  + AO’;|  '-.M.-  -4 

CAU,  QRWADRU,^,?,  lERR) 

C all  -tP-RB  A0.R| W ,-8,2 , .XeRR.)  

TFfZfl)  *IT,  CVMNlCVMNaZCn 
IFC4CI4  1GT1.'1W;X1CVMX|ZC:13  ; 

..  :Tl(.7.C:p).-.ylX4-RWAe5:MH'ACBZ4S) 

IFfRCn  ilJT^  CVM9)cVMg*W(l) 

IFfwm  .GT4  CVMX9)CVHX2«Hfn 

::  ■ - -4F(R(2->  ..»c:T,.-4Ha.)if'H2«teca3.-,.. 


CAU.  C>«JOAR  (R  cm  , J , URR) 

CAI.L  ORBAOR  (R  f n ,2, 1 , lERR) 

?15  call  (3SDLVr45 

:^:--'  C Att"-"fi»i?BADR;(A9,T3  r 

:;AVGP«AVGPtA;9 

■ CALl.-70RBAMfAPi#'rrl»I'PR»)  ■ 

Sf/Ma  jl-tJM+Atf- - - 

M W o M M W + 1 

IFCMMK'  ,LE»  M)G0  TO  ?i?7 

- ■••e-ALMRBM^RlCOF  .. 

CALV  ^WUBi 

call  OWJ&ARk7£P0a»IPPRl 

- ' ^CALL  -0'S8P<I€RR)  ----  - - ..: 

JVAL8-18383 

Rf-;S3«8C1,(3*SUM*-SCl  /FLOAT  (M) 

AP$P0 B AVGP/f  LO-A  T J^r  1 % ,.0  SC 2 - , . 

DEwC23»OENf:2)#;i0,0»$C5 
OFNTl eOFMTlO/TlME 
nEMT2aOFNfP:)/TIME 
cvMvucvf^y*  jte.7i*sc3 
CVNhmC VMWA J0,^*SC3 
whac«whacaVp,p^sc4 
CVMg'iCVPgAli?i,0:*8C3 
■■•■■■'■•CVKV6»CVM)(ff?;frl0V0#8G-3 
wH2BHH?*i0j,0*sr;4 
IP (JIK  .FO.  2)00  TO  611 

-622  format  (lHl///ri5X»  24HPLIN  XD  ---  TgRRAJN  10  ,3A4,6H  VElJ* 

: 4 FP.3/AH  HP,H»/i,PXaH0VeH,F9.2, 19H  FEET  OF  TERRAIN  IN,F9,3 

2 ' 8H'  sec0Mos>/r  ' ■ 

WRI-TE-f6,«E6V  ....  -■ i.  -:.L;.  . . ^ 

666  FOPmaT(///,'J(^X,  13HFMPTY  VFHICLFr/) 

GO  TO  337 

■61  i -»«'RITE-f6r6Pl-5  - - - 

621  FORMAT  C//A,iir')yiaAHtOAOED  VEHICLE,/) 

337  write  (6,3t?p])RH^6,  ABSPOiOEN  (11  ,DENT1  ,DEN  (2)  , DENT? 

-i  ,CVMX  ,OViiH:,CVMX2,CVMp,MHAC,wH9 
30(7!  format  (//10k,  1 5HCALCUI.ATED  RMS*  , F 1 5 . 3 , 7H  INCHES,/, 

1 10X,15HAI5SORBFO  PHWFRa  , Fl  5 , 5 , 6H  WATTS,/, 

2 4«^Xi22HDAMPER,  ENERGY  (FRONT)  a,Fl5.3-,5H  FT-LB  , F45.5  , 

3 10H  ;Ft»LB/fiECa»®*5^»7H(REAR)a,F16.S, 

4 9H  FT,*L8  FfF!l5.B,l0H  FT<^LB/SEC,/, 

3 40X,3.SHMAX|MuM  CL(J5-ING  V-FLOCITY  (,FR0NT)+  b,F15,S,  

6 7H  FT/SeC,/,42X,3H*  «,F16,5,/H  FT/SFC,/, 

7 l0X,34MMAXrMUM  CLOSING  VELOCITY  (REAR)+  b,F15,6, 

- 6 7H  FT./SEC,/,41X-,3H«-.  b,F4S.B,7H  FT4SEC,/, 

9 10X,  36HNAXIMUM  wheel  acceleration  (FRONT) b , F 1 5 , 5 , 

1 I«H  FT/SEC'^*2a'®®^»^*^  C8EARl*,F16.5#  jPH  FT/SEC**?,  /) 

490  , CDN-TI4UE.  ;v'  ' _ 

GO  TO  319  ' 

S01  TYPF  6U 

611  format mphrial  value  OIVERFLOW,/) 

GO  :T*0,  619 '4^ 

50?  TYPE  ,-512^  ■ 

SI?  FORMAT(16HP0T  Niiy,  . 

GO  TO  319 
503  TYPE  513 

fi4.,3  ,.f  ORmAT  ( l-eKILLEG  AL  - PO-T  - ADDRESS , / ) 


rtO 


31^  TVPF  35^5 

3P5  FOPf^AT  (3BHFNTFR  I (DTO  RUK  i^'ITF  SAWF  PAR  AMFTFRS  , , / , 

1 ?PHC?nn  ALTER  THE  TERRAIN  ONuY,,/, 

- ? ?9H(3)  T0  Ai  TER  ALt  PAR  AMETERS  OR,  / / 15H  (4)  TC  TERHIRATE  i- /) 

ArcPPT  $0,tP  ■ 

3R7  FOR'urtin  r 

150  -TO-  #-N?r3<^3^3P4T  

3P4  STOP 
FMO 


‘■i 


APPENDIX  D 


GRAPHS 


84 


STANDARD 
OPTIMUM 
MOD  ilB 
MOD  III 


TERRAIN  RMS  (INCHES) 

CONSTANT  6 WATT  LEVEL  FOR  THE  EMPTY  VEHICLE 


STANDARD 

OPTIMUM 


(HdlAl)  A1I3013A  310IH3A 


TERRAIN  RMS  (INCHES) 

CONSTANT  6 WATT  LEVEL  FOR  THE  LOADED  VEHICLE 

FIGURE  D-2 


TERRAIN  RMS  (INCHES) 
CONSTANT  6 WATT  LEVEL  EMPTY  VEHICLE 


500 


o 

< 3 m _ 
^|2  = = 
w <pse 

I-  ® ® 

o)  o s s 


1 1 1 r 


in 

CO 


in 


I 


o 

o 


o 

o 

CO 


o 

o 

CM 


o 

o 


03S/ai-U)  31VU  A9»3N3  U3dnva 


o 


TERRAIN  RMS  (INCHES) 
CONSTANT  6 WATT  LEVEL  LOADED  VEHICLE 


Empty 

Loaded 


o 

in 


o 


+ 


o 

oo 


+ 


o 

CVJ 


(HdW)  A1ID013A  310IH3A 
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CONSTANT  6 WAH  LEVEL  - ADAPTIVE  VIBRATION  DAMPER 


Empty 

Loaded 


CONSTANT  6 WAH  LEVEL  - ADAPTIVE  VIBRATION  DAMPER 


CONSTANT  6 WATT  LEVEL  - ADAPTIVE  VIBRATION  DAMPER  MOD  II 


(33s/ai-ij)  im  A0ii3N3  y3dwva 
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TERRAIN  RMS  (INCHES) 

CONSTANT  6 WATT  LEVEL  - ADAPTIVE  VIBRATION  DAMPER 


13  y3dwva 


CONSTANT  6 WATT  LEVEL  - ADAPTIVE  VIBRATION  DAMPER  MOD  I 


• oos 


.5  1.0  1.5  2.0  2.5 

TERRAIN  RMS  (INCHES) 

CONSTANT  6 WATT  LEVEL  - ADAPTIVE  VIBRATION  DAMPER  MOD  II 


APPENDIX  E 


DIGITAL  OUTPUT  DATA  FOR  ALL 
DAMPERS  WITH  TWO-INCH  RMS  TERRAIN  INPUT 
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CONVENttONAL  DAMPING 


HUM  irn Tpr^PdN  H*  RDIP'  TF«f>>  vf.i  a 16,P)C?f^  mPH 

fivpp  FPPT  OF  TERRAIN  IN  1PP.66J  RECOM'S 


FMPTV  VFHiriF 


cAi:cuLA|fn  RHa  ^ | uegg  inches 

:Ae:snRPF5--'RflSi«'F-Rat  watts  - 

r<Al«iPF«  ENFRCY  fFRONTJs  3U'56.PC78t 

fREAR)B  P7AA1./PR25 

a;AXIMUM  GLCSI-NG  VFiOCTTV  -{FRONT)  + e 


MAyiNUH  ClwPSTNfi  vELOGITY  (REAR)+  p 

m at 

NAyir-JM  ACCFLERATION  fFPCNT)* 

(REAP) a 


FT-.UB  P 26/!,SlgJ3 

FT-LB  p 227,36641 

- 3.64P33-  FT7SEC 

r »»6,29BB2  Ft/SEC 
■ 4, 62B9P ' FT/SEC" 

. «3,050P6  FT/REC 
196,44824  FT/SF.C**2 
207.83661  FT/SEC**P 


UOAOPn  VEHICLE, 

calculated  Wsi'  '''' ' ^ ■ 

:7'fiSnRBe,t!!'-P.OWE.Ri.:;.;  ;...  ,-'3,29462  WATTS  ' 

OAMppr.  fnfRPy  (FRONT)"  31366,46437  FT-LB  e 260,15617 

(REAR)a  33789,06260  FT-LB  p 276,96468 

MAXIfiOH  -CLOSINf?  VELOCITY  lFPONT)+  « 3,6328  1 f T/SEC  . 

■ ::  . .y.'-.  - P ' -6-.2B906  FT/SEC 

NAVIKUM  Cl OSiNe  VELOCITY  fREAR)+  » 6,08686  FT/SEC 

1......::.;  L - p , _ .#5.,65917  FT./SEC  , 

NAXTKUM  WHEEL  ACCELERATION  (FRONT)p  202,92776  FT/6EC*AP 

(RFAR)p  284,02032  FT/SEC**2 
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FT-LB/SEC 

FT-LB/SEC 


FT-LB/SEC 

FT-LB/SEC 


Rljw  If)  TERRAIN  ID  ROtVl  Tc’x?,,r/  vPLa  MPH 

nvi!P  FEPT  OF  TFRPMM  IN  U3,*5y2  SFCONDS 


SMPTV  VFHitLF 


^ ii.942  tMCMEF  - ^ 

..:;:....a  . ^ wBia3.a.iS  .WATTS.'.  ...:- ■ - '...i. .,.:  

OAMPF.R  FNF.ROV  tFR0NT)B  33wr>f^ >-^^62  FT-LB  a 291.0364PI  FT*LR/SEC 

(i?EA,R)B  2770D»<)eDS3  FT-LB  a 243.96248  FT-LB/SEC 

- 4AXI MUM^-tW03X'''J?  VE4CCTT-V (FR,DMT3>  a - - - ■ 4 . 92 1 B7..  F-T/S.EC  - ", 

-B  '''  *6.80664  F'T>$iC- 

MAyiMiiM'trJStN^  VE^  4.64365  FT/6EC 

.i  . .,»  a . ..4.0.0390  Ft/g,Ec....- 

MAVIPIJH  WMEEL.  ACCELFRATlOtJ  (FPOFT)a  P2C, 19525  FT7SEC**2 

CPE4R)a  225.U532  FT/SF.C**2 


lOAOFD  VEHlCtF; 


tAl;CuC'4.T6H>:6HSg  'INCHES  , 5 

';;::.L:,4B60'S6.E0.-'P6WEfei i .',.  ..■..,:..;.gV645.87  ..  W ATT S .:  ..:,  j 

OAMPFR  ENERfrY  IfFRONT^F  32324*21875  FT*UB  a 284,58703  FT*»LB/SEC  i 

f (REAR)*  33789,06250  FT-LB  a 297,48376  FT*LB/8EC  I 

.,M.A-KI.M.yN..-Cl.-OEl-Nj;-  Vf4J)C-IT.Y..  .(E4J.ONT).*  ..»  -4,49707  ...F..T:/SE.C - i 

i - * :*.6, 69433  FT/$EC 

BAViMliM  VCLOStNie  ‘vpLOfctt  (REAR)+  a 6^'3037l  FT/SEC  | 

.a  . . :....,._..5.i56640.-..F..T7gE:E  ! 

MAyiMiJP  WMFFI.  ACrELFRATION  (FRONT)*  226,19525  FT/SEr**2  , i 

(PEAR)b  292,26702  FT/SEC**2 


PUN  Tn  »•--  TERRAIN  10  PDIP*  TFs?.0  VEL*>  27,5P)»  MPH 
nVFP  PB31.9R  FPFT  OF  TFRPAIN  TN  70.214  SFCOKDS 


FKPTV  VF.HTCLF 


' CALCUCATEO'  ' ! ‘1.94?  INCHES  ' i 

. i...::  . ::.:40,-1..4.Ml.„«  ATTS..  - 

- ! OAf^PFR  FNFROY  '(FRONTIP  30PF7;.03125  FT-1.8  « 440.B9001 

■ (REAR)*  30126.95312  FT-LB  « 4?P. 06805 


J^A)^I^UJM..CI,0SIN1S  4£.L0CITY  (FRONT)*  * 6,66992  FT/5EC 

• ■ , B -S.76513  .FT/SEC.  . 

' f^AyiNUM  CLOSING  VELOCITY  (REARU  «'  7*88330  Ft/SEC 

. » B , •6.18652;.FT/.SEC 

^'/,yTFilK  WHEEL  ACCELERATION  (FRONT)*  263,89447  FT/SEC**2 

(REAR)*  334.18760  FT/SFC**? 


LOAOEO  VEHICLE, 


: ■'T'ALtuLAtEP  TiHt*  ■ 1.949  INCHES 

485OR0ED ‘.Rfl'WER:*:..  ; ..  5., 8.2901  ..WATTS  

DAMPER  ENHR6Y  (FRONT)*  30322.26562  FT-LB  * 431,84967 

(REAR)i  32177.73437  FT-LB  ■ 458,27526 

H A Y I M UM-, X tOSIRG...  YlLOi:!  T Y ,-XFRORT  ).♦  ..i 6,63330.  F.I/.SE  C . 

':v.  ■-6,76292  FT/SiEC 

MAXIMUM  CVCSINjG  ViELOCITY  (REAR)*  « : 6^91406  Ff/6EC 

.i„.: .-..*■ ■.  ,«6., 6 1621. ...Ft/ SEC 

MAXIMUM  WHEEL  iACCELERATlON  (FRONT)*  257,90576  FT/SEC**2 

(REAR)*  358.63336  FT/SEC**2 


FT-LB/SEC 

FT-LB/SEC 


FT-L0/8EC 

FT-LB/SEC 
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RIJH  Jn  TFF.RAIK!  ID  RD15^  IFsg.P', 

OVfP  !»831.P9  FfFT  OF  TFRPATM  IfJ 


VFLs  SRpBBF  HPhi 

66.683  SErt'iNDS 


t 

J 


EMPTY  vehicle 


cHtULATEd  RHSe  ' J.R3P  THCHFS 

:.JB80l?8rD.-®0WlR'B  . .10,86376  k^ATTS  . . 

PAMPEP  EMERGY  (PPONTJr  3P395.6(?78i  FT-LB  » 456.5061?  FT-LB/SFC 

(PFAR)s  PSflPP. 46875  FT-LB  » 450.2717?  FT*UB/8EC 

MAY i MUM  CLOSING  VELOCITY.  CFPOKTy*  « 7.0S472  FI/SEC * - 

- e ■ ' «7,1948?  FT/SEC 

MAYIKUM  CLOSINCt  VELOCITY  rPEAP)*  » e»l98?4  FT/8EC 

r.; j.  B ■*6.88964,  FT/SEC  

KAYI'niv.  WHEEL  ACCELEPATlfiM  fFPOKT)s  254,46966  FT/SEC**2 

(REAP)*  371,86702  FT/SEC**2 


LOADED  VEHICLE 


CALCitLATEO  R'FtS*  1.940  INCHES  ’ - 

.,:.:.::A.eSOPJ8ei3.-tOW,ER«.  .WATTS:  :.l  ' L 

PAMPER  ENFPGV  (FRONT)b  3P?73. 43752  FT-UB  » 454,67175  FT-LB/SEC 

(BEAR)8  32661  .32812  FT-LB  * 493.53887  FT»*L8/SEC 

M A >. I .VJiH,. C L-Q SI (ilC-. ,.y£-LOCI TY  . ,I£RO N Vi*  M 6., S 2 3S.2  FI /.S £ C 

: Jv’  ^ ^ e ' '-7,11669  FT/SEC 

MAVTMUM  CCdSIfifG  VFLOCITY  fRFAR)+  x 6.86523  FT/SCC 

:I .-.7,25585  FT/SFC  . 

MAyT^M)M  WHEEL  ACCELERATION  (FRONT)*  256.04046  FT/SEC**2 

(RFAR)x  345,77246  FT/SEC**P 


CONSTANT  DAMPING 


RUM  in  — TERRAIN  ID  2SX  TP-2,0  VEL«  1(3,000  MPH 
AVER  2831,99  FEET  OF  TERRAIN  IN  193.090  SECONDS 


i 


EMPTY  vehicle 


CALCULAtEb  tHS*  ; 28,117  INCHES 

SORBED. :-F-OWF4b i i,M77B  W-ATTS  - ■ ’ 

DAMPER  Energy  (FR0NT)«  1A355.A«875  FT-LB  « 74.34S65  ft-lb/sec 

(REAR)b  -17919.92187  FT-LB  b .»e2, 60564  FT-LB/SEC 

, _ KAXIMWH  Cl*OBtAlR  jy^ELOW¥  CFRONT)*  - -4r538l3  FT/SEC 

"-v;. - m B 12109  . FiVsEC  ""  ■fs.r- 

\ maximum  CLOSING  ViLOCitY  (REAR)  ♦ • 4|il4082  Ff/iEO 

--  .......  ,.  « . . .«4^52148'  FT/SEC 

, MAXIMUM  WHEEL  lACCELERATION  IFRONT)*  161,30157  Ft/8EC**2 

. (REAR)b  159.82894  FT/SEC**2 


loaded  vehicle 


calculated  RMjiB  86,014  INCHES 

absorbed  RoVeRb  ,96856  WATTS 

damper  energy  (FRONT)®  22875,97656  FT-LB  « 118.47257  FT-LB/SEC 

(REAR)b  -15747.07031  FT-LB  * -81,55264  FT-LB/SEC 

.maximum  CLOSING  V^OCITY  (FRONT)*  * - ...Jl, 24316  FTVSEC 

- B -3,82294  FI/SEC 

MAXIMUM  CLOSING  VfeLOCrtY  (REAR)*  B 4,61669  FT/SEC 

I 1 . -4.,29,199  FT/SEC 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)*  154,02202  FT/8EC**2 

(REAR)b  157,47874  FT/SEC**2 


SUM  TD  TERRAIN  ID  25%  8.P  VEL«  25,000  MPH 

OVER  2831. RP  FEET  OF  TERRAIN  IN  77,236  SECONDS 


EMPTY  VEHICLE 


V calculated  RMSP  ^ ^ ^ ^ > 

.■^L..4BRORBI.ft--p.O-WER». ^ .:WaTTS 

DAMPER  FNFROY  (FRONT)#  2»857. 42187  FT.-LB  # 373,62487 

(REAR)#  -85244.14062  FT-LP  # -326,84283 

M A X IMUH-CtO  $1 N jJ  VELOCIT-Y  - CERON  T U - ,-6*3 7S 38  FI7,SEC- 

v:,: f t v . ■ . -6,43554  ft/sec  ^ 

:.:V-->'f^AXlMUN'’ttO'6^^^  8„S3066  Ffysec  '■ 

■ :v.  ./V  : . . - a ■.  .-B. 38867  TT/SEC. 

MAXIMUM  WHFEL  ACCELERATION  (FRONT)#  253,19338  FT/SEC**2 

(REAR)#  424,70513  FT/SEC**2 


LOADED  VEHICLE' 


■'  CALCULAtED:';:RH9A  ■:  ■ 54,466  INCHES  ■■ 

absorbed  :,PM^R4  . .vie, 28969  WATTS 

DAMPER  ENERDY  (FRONT)#  26904.29687  FT-LB  # 348.33721 

(REAR)#  -24756’.85937  FT-LB  # -320,52087 

.; MAXIMUM,  .closing  .VELOCITY  (FRONT)*  « _5,91308  FT /SEC  

■ ■■■V  '-Vl; ■;v..''rv  . „ , -6,32324  FT7SEC 

MAXIMUM  CtbSlNR^LOCItY  (REAR)*  ■ 8.36205  FT/SEG 

: . I n # . . . ,.m-6,27605„„FT:/SEC 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)#  261,32806  FT/SEC**2 

^ (REAP)#  521,60573  FT/SEC#*2 


FT-LB/SEC 

FT-LB/8EC 


FT-LB/SEC 

Fl-LB/SEC 


»UN‘  Tn  1-.—  TEPPAIN  Tn  25X  2,P  VFLa  3fi,0R0  HPH 

nVFP  ?83J.e9  FfET  OF  TERRAIN  IN  55,168  SECONDS 


EMPTY  VEHiriE 


i ' --.  . 66,828  INCHES 

I- 4,05413 -WATTS  . ' - : 

DAMPER  FNERRY  CFRONT)*  25390.62500  FT-LB  * 460.23498  FT-IB/SEC  I 

CREAR)*  -26662.50000  FT-LP  « -481,47668  FT-^LB/'SEC 

.aAXTMUMXl.OSXNe  V-ELOtXTY  CFRONT)*  « 8,52783  FT/.SEC  ’ * : - ; 

.i  „ 8 ■ -S, 00390  FT/SEC 

HAyiMl.rH  CLOSING  VEitICITY  (fiEAR)^  * 8,87451  FT/SEC 

, .i,  .»  . ^6.60156  .FX/SEC.  ..  

MAyTKUH  WHEEU  ACCELERATION  (FRONT)*  327,02099  FT/REC**2 

(REAR)b  426,06499  FT/SEC**2 


LOAOPO  VEHICLE 


CALCULAtEn  RHS^  67,393  INCHES 

,.ABSORBro:,..PDWeRP,:,.  : 91 436  ..watts  

DAHPFR  ENEPCY  CFRONT)  **  28027.34375  FT-LB  * 508,02862  FT*«LB/SEC 


(REAR)*  -?6660. 15625  FT-LB  * -483,24682  FT-LB/SEC 

MAXIMUK..XLO.SING..yELOCIIX  XFRQNT)*  .*  - - 8,8867.1  F.T7SEC 

M.-1  - 8 . . -8,86710  FT'/SEC 

MAXIMUM  CLOSI»^G  VEUCTTY  (REAR)*  * eUl279  PT/8EC 

M » ...y_  .r.7.:60253.:FT/jSEC 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)b  330,16259  FT/SEC**2 

(REAR)*  460,49121  FT/SEC**2 


f,liM  tn TFPP/.TM  TD  ?.,7l  VFLa  A5  MPH 

nvpw  ?«?1. .po  ffpt  nF  tf.rp''Tm  tm  sffonos 


EMPTY  VEhlCiE 


: - V ■ CAlfcUl  ATEO^' ■ . . . -74.053  INCHES  :;■ 

..:'3.,.3E!.55.3 -:W-ATTS- . - 

HAMPPC-  everprY  (FPnKiT)s  2P<)49l 2 1 875  FT-LP  « 534.83361  FI-UB/SEC 

.!  (P€AP)s  -?4C29 . 1P)1  S6  FT-LB  e -578,64453  FT-L8/8EC 

^?AX,I^aJr4.X^rn.8lNS  VFIvOC^  CF.R0NT)+  * - - - - e,73?44  FT/Sic 

' ' -8.26416  FT/SIC 

HAXIMUM  CLnSlNf;  VSeOCI'TY  (REAR)t  B 9.35546  FT/SEC 

■ . ■ -7.15820  ft/beC  - 

NAVT»^'IJM  ViHEFL  ACCELFRATION  CFRONT)  r 376,89392  FT/SEC**2 

fREAR)B  444,73284  FT/SEC**2 


LOAnEO  VEHICLE 


...v'  - 'calculated'' ■ ,,  73.^47'i  INCHES  '...; 



r.AMPFR  ENFRCY  CFR0NT)b  30573.43750  FT-LB  « 705.62514  FT-L8/SFC 

(REAR)a  -581 25.07(?00  FT-LB  = -655,45568  FT-LB/SEC 

., MAXTAUm^-JCLaSI-Mf.  velocity  XFRONT)*  * 9.89667  ft/sec 

I- -a-  -8.20068  FT/SEC, 

HAXTMUM  CLOSIMG  vjeLOCtTY  (REAR)+  a 18^26367  FT/SEC 

- a ...:,. -10;74951  FT/SEC  

MAVI^im  WKFFL  'acceleration  CFPONDb  375,42135  FT/SEC**5 

(9EAR)a  680,35590  FT7BEC**2 
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PUK'  Tn  TFPfJ&INi  jn  25?^  2.I?;-  VEt*  MPm 

OVEP  ,?8M,SQ  FEET  OF  TEFPAIM  TN  35,1517  SECONDS 


empty  VEHTCI..F. 


'CAVr‘^l;n.:ATgO:  >»i^SP  . 87;p)91  inches 

■4i^so.R'af:ti..;.:j»-CiHE«*s :....  :a, 373:3.3 . watts  ■: ' 

DAMPE".  cNERCV  .(FRONT)®  333PP1  .M3936  FT-LB  s 834,90942  FT-LB/-SEC 

CREAR)a  -23486.79887  FT-LB  e -810,84836  FT-L6/S.FC 

A -VELncTt-y--C^fia>JT.).+  « - --...iB,.49_a04  E.Ty5£C- - : 

8 . , / .«3,9a9l9  FT:/SEC 

MAVlHlfM  CLOIImI  VELOCrtV  (RFAR)+  » 11^39648  FT7SEC 

J..  * .^l_;.«7.V902a3...F.T:/tE,c’ ..  . : 

maytmijm  wheel  ACCEl  ERATTON  CFRONDb  410,40369  FT/SECA*g 

(»EAR)s  524.46092  FT/sSEC<r*2 


I.PADEO  VEHTCLE; 


CALCULATE'!  RHSp  - , . 89*295  INCHES  : 

„ a:8:S0F&E0  :,J,.897'99  WATTS  i 

DAKPER  ENERGY  (FRONT)*  $9271.48437  PT-L9  « 905,29491  FT-LB/SEC 

(RFAR)*  <*-29980,46875  FT-LB  * -853,96374  FT-L0/8EC  ’ 

K.AyiMU-M,XLOSlNC  ..V^UnCiry  .JFRDNT)*  s .11,.4U13  FTj'SEC 

' . - » -9,97902  FT/SEC 

; MAYTMUH  XEOStNG  VELflClTY  (RE  9,92675  FT/SEC  i 

<<.■ ^ l:: 10, 42 968,, ftxsec  * 

HAyiMUM  WHEEL  ACCELERATION  (FRONT)*  413,31683  FT/SEC**2 

(REAR)b  637,94120  FT/SEC**2  I 


run  to  — TERRAIN  10  5?IX  Jf*?.,  VEL«  10,000  MPH 
OVFP  8B31.<J<3  FEET  OF  TERRAIN  IN  193.090  SECONDS 


EMPTY  VEHICLE 


"CALtUL  ' \ 00,583  INCHES  ' 

. i,  . ..l  ,3l«34  -WATTS ■--- - ■ - 

DAMPER  ENEROY  fFRflNT5»  1S649. 41406  Ft-LB  ■ 81.04607 

(REAR)*  -18086.13081  FT-LB  ■ -94,70000 

-r  MAXIWliM  CLOSIHC  VILOGT^TY  .(F0ONT)*  ■ - 9 ,98808  FT/MC 

vr-J."  ■ ^..  ,-3,16894  FT/8fC  . 

^ V MAXIMUM  CLOarHOMELOCftY  (REAR)*  • 3^18917  Ff/8EC 

. i -3, 061S2  FT/IEG 

MAyiHtlM  WHEEL  ACCELERATION  (FRONT)*  116,53375  FT/SEC**0 

(REAR)*  135,40153  FT/SEC**2 


LOAOFD  vehicle 


20,039  inches 

,n€:"&L:-:ii:];.A0sft^  powe#»  .eieai  watij. 

DAMPER  ENERGY  (FRONT)*  22363.98125  FT-LB  ■ 115,01738 

i (REAR)*  -17089.04375  Ft-LB  * -88,50674 

WAX  I MUM  XLfiBJHQ  -YELflC  lTY-.-(PRONT)  * -t-. ,..  - 3,03710  FT^JIC - 

..I v w .*  ■-3,10546  ft/sec  ■ 

, MAVimuh  CUOSlfilG  VELOC  (REAR)*  • 3,61328  FT/8EC 

.....Vt:;:.-,.. ::...u:L.i...-:.L. ...... ' - ’F  ' ^-3:..37,89^.,.  F.T/SEC,  , 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)*  111,03594  FT/SEC**2 

(REAR)*  130,76913  FT/8EC**2 


FT-LB/SEC 

FT-UB/8EC 


FT-L8/SEC 

FT-LB/SEC 


RUN  ID  TERRAIN  ID:  60*  g.B  VFL*  25,000  MRH 

DVFR  2831  .99  FF-ET;  OF  TERRAIN  TN  77,236  SECONDS 


FMPTV  VEHICLF 


CALCUtATED  pNSb  43.611  INCHES 

...ABSDRfeEfi- .RDWERis  i--v ■. -3,07214  WATTS  . . ’ 

OAHPFR  ENERGY  rPRONT)*  30517,57812  FT"LB  b 395,11938  FT-LB/SEC 

fRFAR)«  i-30566. 40625  F7-^IB  ■ -395,76164  FT-IB/SFC 

«A*I.MUM_:-Ci-OSXN|:.  VELOCITY  XSAONT)*  « 5,23925  FTySEC  

: ; ' .«  « ■.  ptVsec 

HAKIMUM  closing  velocity  {REAR)^  * 6^61132  FT/SEC 

. 4 - * ■ » 4 , 5 89  8 4 . F T / S EC  

MAXIMUM  WHEEL  ACCELERATION  (FRONT)b  189,57598  FT/SEC**2 

(REAR)b  326,03924  FT/SEC**2 


LDADED  VEHICLE: 


-CALtULAtEn  RHSF  ' ^^;''I-:..v'.:.43,276  inches  ^ ^ 

ABSORfiEO  .POWERF.. : 2.67303  WATTS  . _ 

DAMPER  ENERGY  (FRONT)*  32568.35937  FT-LB  « 421.67138  FT-LB/SFC 

(REAR)b  -30249,02343  FT-LB  * -391,64239  FT-LB/SEC 

MA  X I MUM  ..CLD  S INp  . VELO  C m -CFRDN  T ) + ■ 5,16845  F T/  SRC 

■ . -5.63710  FT/SEC 

MAyTMUM  CLOSING  VELOcrTY  (REAR)*  ■ 6V6!?156  FT/SEC 

: ■ . ..  ..i-...:-5,04882..iF,TySEC.. 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)b  106,64898  FT/SEC**2 

(REAR)s  360,30236  FT/SEC**2 
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PUM  Tf  ---  TEPPA7N  ID  50!%  5?,W  VEL»  35,000  MPH 

nvPR  r^FT  OF  TFPPAIN  TN  55.168  SECONDS 


FMPTY  VFHICLF 


•:C»lCUL.AtED"'RHS»  'I  -■.S0,8?>1  INCHES  ; ■ 

^-:.-:AB8nR'8ED-.  POWER-* --  i ..-5-,53674  -WATT-5 

damper  FNEROY  (front)*  30P00.I9531  FT-UB  * 547,41406  FT-IB/SEC 

(REaR)b  -30029.29687  FT-L8  * -544,31652  FT*L8/8EC 

--  -HAX-JMUM  -CiUSlAIG S/f  LflCITV  -(ERONT)>-  a _ -6^ 90917 FT^/5EE - ! 

-,r  --  a :-6'^08886  Ft/SEC  - 

MAXIMUM  ;cUSf^  velocity  (REAR)*  a 6U«812  FT/SEC 

--a  *4. 89257. .FT/8EC-  - 

MAXimiM  wheel  ACCELERATION  (FRONT)a  254.567BA  FT/SEC**2 

(REAft)a  376,40307  FT/SEC**2 


LOADFO  VEHICLE 


CALCULATED  RMS*  V 50,887  INCHES 

-AaSORBE-D.  P-OwERk. , ■ L3.V45019  WATTS- 

DAMPER  FNERBY  (FRONT)*  33789.06250  FT-LB  * 612,46655  FT-LB/SEC 

(REAR)a  -30346.67968  FT-LB  a -550,06945  FT»-LB/SEC 

maximum  .XL08|N5-yELOCIT-Y  -(FRONT)*  a 7,07031  FT/.SEC  - 

• « ■ ■•6,15234  FT/'SEC 

maximum  CLD8INC  velocity  (REAR)*  a 6,61640  FT/SEC 

- a.  --S, 18896  FT/.SEC 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)a  248,18646  FT/SEC**2 

(REAR)a  378,17022  FT/SEC**2 


I 


109 


PON  TD  TFPPiTN  in  50’/  ?,0  VFl.*=  45>PP  MPH 

PVFR  fFFT  of  TFPPAIN'  IN  4?., 909  SECONDS 


FNPTY  VEHICLE 


-:CALC'ULAteO'  FMSfc  : ' ; -'67,043  INCHES  ' 

„iH-$OF&ltp...FCiVF.9B i ,_;4, 04436 -..WATTS  ..  -.  . -...,  J 

PAMPFP  FNFRGY  TFPDNTJb  27FP7. 89062  FT-I.P  » 642,93823  PT-L8/SFC  I 

(RFAR)s  -3037U09375  FT-LH  s ^707, 80114  FT»LB/8EC  | 

KAXIKim--a..O.SJWC  V-Fiocm  - e e., 66082  FJ./SEC - - - I 

-6,81152  FT78EC  \ 

^'A7IEllM  tinSlNl?  » 7.96876  FT/SEC  ! 

1 ^ B ....  1,4,875.48.. FT-/S.E.C ...  1 

v,AVTMUM  wheel  ACCFLERATION  fFRONTlt  25!3, 18206  FT/SEC**2 

(REAR!*  365,55863  FT/SEC**2  } 


LOADEO  VFhtclF 


'■:CALCin.'AtfO  !■  -58,504  INCHES  : ' 

.;..AB.s.bRa-ED'.'#nw.ERSia  .watts  ; 

HAMPFR  energy  (FRONT)*  35302.73437  FT-L9  » 822,73339  FI-LB/SEC 

(REAR)a  -32470.70312  FT^LB  » -756,73278  FT-LB/SEC 

..MAXINUN.XJ.OSINf,  J/£tflei-T.y  . CFRONT)*  .6,6B7£:'i  F-T-/-$EC:  

- * -we, 50878  FT/SEC 

HAVINUK  CLOS|N!P  ViELOnyry  CREAR)*  • 7,17285  FT/SEC 

l;.:: .-7.. 7,6367:. ft/sec 

KAVINUH  WHFFL  acceleration  (FRONT) e 264,97436  FT/8EC**2 

(RFAR)*  510,51013  FT/SEC**2 


lifIjM  yn  TPt?PAlH  ID  •ifn  ?.C»  VCLa  f5S,f.1i;i<«  MPH 

nvFP  Ff:PT  PP  TERRAtM  IN  3^,l«7  SECONOS 


EMPTY  VEhTCLF 


CAlCUlAfEP  RMSb  |i  6S,5ao  INCHES 

../..ABSpRSEO  -totRe  -- i-  WATTS  

DA^*PEP  FNERCY  (FRONTIb  2R?31.-1M437  FT-L8  a 827.25988  FT^L0/SEC 

(RFAR)»  ^332P>3.I25RB  FT-LB  a -945.75781  FT-LB/SEC 

. N A X Jiniv.  -XL-O.S I Nf.  -V E-L-OGI T ¥ (f  ROMT  U a - -8,63769  F.T /SEC 

j ^ - ^ - a -7,88818  FT>8EC 

MAYTHUM  VEL^  (REAR5+  » 9,11376  FT/SEC  < 

-a  -4.63378  FT/8EC 

maXTI^UM  Y' HFEL  acceleration  CFROKTJa  335.15138  FT/SEC**2 

(RF4H)s  391.32568  FT/SEC**2 


1.  OAOEB  VEHICLE' 


CALCOCATEti  RMS'a  87,481  INCHES 

i.AaSt'RBEft  «fi.wERV' : ^7.33787  MaTTS  , 

DAMPER  PNEROT  (FRONTls  34718.79687  FT-UB  a 998,87318  FT-LB/SEC 

' (REAR)h  -33935,54687  FT-LB  a -966,62011  FT»*LB/SEC 

M.AYIKUK  ♦ • 9,5351 5 F.T7SEC - 

■'[‘r  -'  ■ - » : -6,90429  Pf/SEC  ■ 

maVImum:  CLC18INS  ViELncnV  {REAR)+  a 7,99326  FT78EC 

;j/i [ : :-  « : -7,24609  ft./sec  , 

maximum  MEEL  iACCFLERATTON  (FRONT)  a 315,23999  FT/SEC**2 

(REAR)a  506.58312  FT/SEC**2 


run  ID  — TERRAIN  ID  7515  TP«?.P'  VEL«  1(?;PI00  MPH 

OVER  0831, 9R  FEET  OF  TERRAIN  IN  103,090  SECONDS 


empty  vehicle 


Calculated  hms# 

-ABS&R8ED  POWER*  . 
DAMPER  energy  fFRONT)* 

(rEar)« 


ia,05A  INCHES 
1,88037  WATTS 

16859.76562  FT-L8 
•18310. 5A687  FT-LB 


84,20782  FT-LB/SEC 
•94,82865  FT-L8/8EC 


MAXIMUM  C4081NG  VELOCITy  (FRONT)*  « 

MAXIMUM  cldsinis  VELOCITy  (rear)*  « 

<•  B 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)* 

(REAR)* 


8,53417  FT/SEC 
•8,62807  FT7SEC 
2,64882  FT/SEC 
•2.46093  FT/SEC 
100,53123  FT/SEC**2 
135,28518  FT/8EC**2 


LOADED  VEHICLE 


CAlCULATEO  RMS*  i 17,856  INCHES 

ifiSOR0EO  POWER;*  i ,90881  WATTS 

DAMPER  ENERGY  (FRONT)*  21435.54687  FT*LB  ■ 111,01272  FT-LB/SEC 

(REAR)*  •17675.78125  FT^LB  » -91,54125  FT-LB/SEC 

. MAXIMUM  XLOSIN^  VEL&ClTy  -(FRONT)*  » 8,55126  FT/SEC 

- * -2,66357  FT/SEC 

MAXIMUM  CLOSINIG  VELOCITY  (REaR)*  ■ 2,85156  FT/SEC 

- - • » --2,81738  FT/SEC 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)*  91,40095  FT/8EC**8 

(REAR)*  123,50418  FT/SEC**P 


RUM  in  TFPRAIN  ro  75X  ?.,0  VFLs  25.00K  MPH 

nvFR  2831. 9ff  FEET  OF  TFRPAIM  IM  77.236  SECONDS 


EMPTY  VEHICLE 


calculated  «?H8*  36^622  INCHES 

• MSOPeeC  .#DWE.p«  -4--  A.  L3A03  -WATTS--..-  ^ 

DAMPER  ENERGY  (FRONT)*  30737. 3RA6B  FT-LB  « 397,96423  PT-LB/8EC 

(REAR)*  -33984.37500  FT-LB  » -440,00500  FT-L8/SEC 

.WAXIM4)M- CL41SING  _4,514J6  F-TVSEC 

..  * : r.  -4,96582  :F:t/8EC 

MAXIMUM  CLOSiNlB  VELOCttV  (REAR)+  * 6,83681  FT/SEC 

• ■ ;:  .-3^06l52  FtySEC 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)*  175,98966  FT/SEC**2 

! (REAR)*  859,18206  FT/SEC**? 


LOADED  vehicle’ 


CALCULATED  RMSa  ’ 36.261  INCHES 

'..ABSORBED  FOWERs.  : r /_,i42.:T5738  WATTS  . ,, 

DAMPFP  energy  (FRONT)*  35791.01562  FT-LB  ■ 463.39599  FT-LB/SEC 

(PEAR)*  -33447.26562  FT-LB  * -433,05090  FT-LB/SEC 

MAXIMUM  . CLOSING  mOCITY  -.(FRONT)  + .B  -4,58251  FT/SEC- 

- « -4.90234  FT/SEC 

MAXIMUM  CLOSING  VELOCiTT  (REAR)+  • 5,63965  FT/SEC 

:. .4... *.  4 ;.-4^:37255  ,fj./sec 

MAXIMUM  WHEFL  ACCELERATION  (FRONT)*  170,72637  FT/SEC**2 

(REAR)*  265.95611  PT/8EC**2 


i;  ^ 4 ' 

m 


PIJM  in  TERPAIN  ID  75%  2,*^  VFL« 

35.000  MPH 

i 

nVfR  2831.09  FEFT  OF  TERRAIN'  IN'  S5, 

166  SECONDS 

empty  vehicle  ^ 

- 

■ '-'i 

i 

i 

44,i62  IMCHES 

:j:,:A:&SORBED-...l»OViiR*  a’ , -6,8? El 4 .kaTTS 

. . . 

• 

DAMPPR  ENFRRY  TFRON'TJe  31,669.45312 

FT-LB  a 

674.40669 

FT*LB/SEC 

CREAPJb  -32B85. 74218 

FT-LB  a 

-596,09209 

FT-L0/SEC 

; , KA  y XMUK  -C in  S XNC  vfeuo C I T Y -(  FP. 0 M T 5 + B . . 

5,77392 

F-TySEC 

, 

■ ■ •'  ' i ■ K «.  c 

«S,29705 

FT/8EC 

: ^ MAVIMUM  CLOSiNip  VEI-DCITV  (REAR3+  » 

5,96144 

FT/BEC 

..  *3,63515 

FT /SEC 

MAylMUM  WHEEL  ACCELERATION  (FRONT) b 

208,32739 

FT/SEC**2 

(REAR)r: 

355,98266 

FT/SEC**2 

--  - 

LOADED  VEHICLE 





:U;\'  y/.CALCU^^^^^  fl4 *133  INCHES 

..ABBORBEO. WATTS 

DANPFR  ENFRFV  ;(FRDNT)«  38914,0625(3 

FT-L8  a 

669,11083 

FT-UB/SEC 

(REAR)  a <-32812. 50000 

FT-LB  a 

-594,76538 

FT-LB/SEC 

....  JSAyiHlJM.  CLOSIHG  -UELOCIiy. .CFRONT)  <►  .i  . 

5,637.40 

FI /SEC 

4':  i ■ 1 - K 

-5,35868 

FT / SEC 

MAYIMUM  CLDSJNC  VELOCITY  CREAR)+  a 

5,87158 

FT/SEC 

,f,  1 ' <"  a 

:.  W5.22949.,, 

FT/SEC 

'i , , . 4 V . . 

HAylKUM  WHEEL  .ACCELERATION  (FRONTIa 

210.78176 

FT/SEC**2 

(PEAR)e 

326,69000 

FT/SECa*2 



! 

_ 

m 

- 

■ - - 

- 

in  ---  TERPM^'  TD  7tv  ?,i?  VFLe  45,P1W0  HPH 
nvPf?  ?R3l,9n  FpEI  OF  TFFftAUi  IN  4?, 909  SET-OnDS 


EMPTY  VFHTfrLF 


VV^:  /j:  tAl'CVU^  ' ■49,425  JNCHES  : 

:...^,69459  ,.W-aTTS  ■vu:,.,  , 

DAMPER  ENFPr,Y  (FRnNT)B  28442^3a28J  FT-LB  *>  662,85829  FT-L6/SFC 

(PFAP)b  -35154.29687  FT-Lfi  ■ -772,66394  FT-LB/SEC 

— - MAXl,M4J-M-Xi.a8lAiti  VEl^OC-ITV  CFRONT)+.  a 5»34667  F-T/SEC - 

' ' -6,01318  ET/SEC^ 

MAyTHliK  niOSXAtfe  VELOCl  CREaR)4  ■ 7,20814  FT/SEC 

. . -8  :.  ..-3..31542  F.T/SEC 

MAyTH!)M  WHEEL  ACCELEHATICIW  CFRONT)  r 216,67887  FT/8EC**? 

(PFAR)e  557,55711  FT/SEC**8 


LnAnFo  vfhtdle 


CAlDniATED  RFS’b  : 60.061  INCHE8 

APSHRSED  power'*  ....-6,8.3587  I^ATTS  . . / 

rjAHPFP  FNEPfiY  :(FRONT)f  37353^53568  FT-LB  » 870,52697  FT-LB/SEC 

fPEAP)*  -34667.96875  FT-LB  * -807.9401ft  FT-LB/SEC 

MAyiMUM-CLnSlKG-  y£tOClTY  XFRawT3+  ■-  - .5,50048  FT/SEC 

^ B , -5,04828  FT/Sec 

HAXTMUM  CLOSING  VELOCITY  CREAR54  « 6,21502  FT/SEC 

i.  ...  L. « . ■-5.,68255  .FT/SEC.,- 

MAYImUM  whFEL  ACCEI.EPATION  CFRONT)®  280,99197  FT/5EC**8 

(RFAP)b  395.04175  FT/SEC**8 
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(?|JM  TD  Tf.‘J«4TW  in  75X  ?.!’)  55, 17100  WPH 

PVFP  g«01.'99  FEET  OF  TERRUn  IM  35,107  SECONDS 


RMPTY  VFpTClE 


CAtPUU^Tc'V  RM5»!  63,?!09  INCHES 

:.;..ARSOftaEri.,MW,FRie  .J 30^,ii4O59  WATTS 

HAMPER  FK'EROY  (FRONT)*  2OS54',P9507 

(REAR5"  -34657,96.575 

A K-i  p urn.  X VO  s I N ^ . y ? L nc  I .T.y-.-,< ?.9.o-m  t ) * » 

: . ^ :m  n 

KAXiHiiM  rn'osiNO  vkociTv  (rear)+  « 

' .....«* 

maximum  MEEI  acceleration  (FRONT)s 

(REAR)* 


FT-L5  » 5S8;31SR9  PT-LB/SEC 

FT-LB  s -987,4834?  FT-LB/SEC 

7-,3-3.35l-  FIXaEC.,-  ' , 

-6,01S5{>  FtySEG 
7,70263  FT/SEC 
-3,16894  FT7SEC 
274,89007  FT/SEOT2 
416,85113  FT/.SEC**2 


I.OAOFO  VMTCLF 


CAl CULATI 6 RMSF  55,880  INCHES 

AB.SDRBE.D,..R0WERF  ...,21,52984  WATTS  

HAMPER  FK'ERGY  (FRONTIo  37158,20312  FT-LB  « 1058,41406  FT-LB/SEC 

(REAR)*  -35791  .01562  FT-LS  » - 1 0 1 9 . 47 1 3 1 FTfL B/ SEC 

..  MAXILUM-tLOSIME.y£LflCJT.Y.  (FaONT)+  » -6,85546  FT/SEC 

- # -5,91064  f T/.SEC 

KAXTPliH  fCCSIlfKlb  velocity  (REAR  7,44140  FT/SEC 

? .*  , ^5. :«2 500... f.t,/ sec 

MAXIMUM  KHEEL  ACCELERATION  (FRONT)b  260,75286  FT/SEC**2 

(REAR)*  431,18469  FT/SEC**2 
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rum  10  — TERRAIN  10  lOWX  TF«2,PI  VCLb  10.PIB0  MPH 
OVER  283J.9R  FeFT  OF  TERRAIN  IN  193,090  SECONDS 


EMPTY  vehicle 


calculated  ftMf«  J$,64S  INCHES 

- ■' 2:,«$iS8  ..NATT8  ^ 

..  damper. ENER5Y  (FRCNT)*  17187.80000  FT-LB  « 89,01248 

C«EAR)»  «18896. 48437  FT-LB  ■ ..87,86317 

(FRONTS)*  -2,833B«  FmiC 

• p-  *8  24609  FT/S'EC 

MAVTMUM'CLOSJNfi  VELOCITY  (REARU  « ^ 

.,p  .«  ._■.  --2,-00927  ■ FT/SEC- 

maYIMUM  wheel' acceleration  (FRONT! ■ 78,63819  FT/SEC**2 

1 (REAR)w  115,06112  FT/8EC**2 


loaofo  vehicle 


CALCULATED  »MSp  16,600  INCHES 

.ABSORSEO  POWEft#:  . ; ..1,38574  WATTS 

OAMPFR  energy  (FRONT)*  21630.85937  FT-LB  ■ 112,02423 

(REAR)*  -18481.44531  FT-LB  « -95,71371 

. ..A4 A-X I MLIH-XUO SING  J^ELOt ITY  . (FRONT )-♦  * - - .2«25097  FT/SEC 

• :■■■■  I'  » * ' m2  29980  FT/8EC 

MAXIMUM  CLOSI^IG  VELOCITY  (REAR)A  « 2^46093  FT/SEC 

i;..,:. -2.36083  ..F.T/SEC 

maximum  wheel  acceleration  (FRONT)*  78,83454  FT/SEC**2 

(REAR)*  105,93084  FT/SEC**2 
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FT-LB/SEC 

FT-LB/8EC 


FT-LB/SEC 

FT-LB/SEC 


RUN  ID  — TERRAIN  ID  100X 

2.D  VFL* 

25,000  MPH 

OVER  283J.99  FEET  OF  TERRAIN  IN  77, 

236  SECONDS 

EMPTY  VEHICLE 



CALCULAtED  PM$»  ' 

38,033  INCHES 

_ 

ABSORBED  JS^WERP  : 4 

,71356  WATTS 

DAMPER  ENERGY  fFRONTIn 

30761.71875 

-36010,74218 

FT-LB  * 

398,28033 

FT-LB/SEC 

(REAR)* 

FT-LB  ■ 

-466,24090 

FT-L8/SEC 

. - ..  - -MA  X 1 M U M CLC  S I N G VE LO C l T Y 

(FRONT) ♦ * 

3,82080 

FT/SEC 

— ** 

m ft 

-4.41894 

PT/SEC 

MAXIMUM  CLOSfNlB  velocity 

(REAR)+  * 

4.641 11 

FT/SEC 

u'o.,.: ^ - 

• * . 

-2.42919 

FT/SEC 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)« 

152,46582 

FT/SEC**2 

--  - ■■  - ; 

(REAR)* 

242.09960 

FT/SEC**2 

LOADED  VEHICLE 

■ 

- 

CALCUl  AtEO  Rf^!8» 

81.716  INCHES 

ABSORBED, .power;*  .3. 

,S?625l  WATTS 

DAMpfR  FNFRGY  (FRONT)* 

39013.67187 

FT-LB  * 

505,12060 

FT-LB/SEC 

(REAR)* 

-3679r.01562 

FT-LB  * 

-463,39605 

FTMLB/SEC 

; -M  A X I MUM  ,-CLO  S ING-  J(£LDO  I T Y 

(ERONDt  * 

3,94775 

FT /SEC 

m M 

-4,36035 

FT/SEC 

MAXIMUM  CLOSING  VELOCITY 

(REAR)*  * 

4',78027 

FT/SEC 

1, . .,tL  . .i  . 1 .i.. . . ..i 

WJ3,.f207„0,.J 

F.T/SEC 

MAXIMUM  WHEEL  acceleration  (FRONT)* 

161,20339 

FT/8EC**2 

',T  ■ r "1 y"' 

(REAR)* 

222,75912 

FT/SEC*i»2 

•'  ■'  --- 

i 

i-.  . ■ i,:/  _ 

Tie 

■ t:'  ■■ — 

- - ^ ■■ 

p 

Tr;  ---  TFRRAIM:  TO  1P!P»X  2.0  VELe  35.000  MPH 
OVER  2831. P9  FFFT  OF  TFPRATH  TN  S5.168  SECONDS 


EMPTY  vehicle 


CALCULATED  PMS'b  * 38,836  INCHES 

-AESOPBEC-Mwcft*  - . 8.55203  WATTS  

OA’^pr;  ,.^lFGY  (FRONT)**  31884.76562  FT-LB  « 577,94897  FT-LB/SEC 

(REAP)**  -34716.79687  FT-LB  «»  -629,28295  FT-LB/SEC 

tF-SOMT)4-  a 5,0*x37  J -FT/S-Er-- - - 

- e‘  --4.68750  FT/SfC 

kAY!MUH;  CLDS!KC-  VELOCITY  (REAR  a 5,62001  FT/SEC 

i,.,.:-.... - > ...■  -ii.2, 66601  . Ft/SEC 

MAyTMLlH  wheel  IaCCELERATION  (FRONT)b  178,97308  FT/SEC**2 

I (REAR)b  302.37908  FT/SFC*^2 


LOADFO  vehicle 


: CALCULATEO  38,416  INCHES 

: ABSORBEfi  POWERa  1 : 6,30657.  V.ATTS  . 

DAMPER  ENFRGV  (FRONT)®  37S00. 00000  FI-LB  » 679,73168  FT-LB/SEC 

(REAR)*  -33984.37500  FT-LB  b -616,00695  FT-LB/8EC 

-KAY IMUM,XL£iaiMG..ViLDCny  .(FRONT) ♦ • ,.5,06126  FT/SEC 

, - B ■ ■ -4.62402  ft/sec 

MAXIMUM  CLOSjAiG  VELOCITY  (REAP)-*  * 5,02929  FT/8EC 

■ - B,  ,,  .-4,16992  FT7SEC 

MAyiMljM  WHEEL  ^ACCELERATION  (ERONT)b  187,21978  FT/SEC**2 

I (REAR)b  277.24627  FT/SEC**2 


...  J... ...  .. 
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OIJKI  TO  ---  TEPfJAIw  in  g.0 

nVFP  ?P7i\',9a  TFET  Of  TERRAIN  IN 


VEL«  4S,«00  MPH 
42,909  SECONDS 


Fh*PTY  VEHICLE  . 


CAlCULATEf)  RM^s  i 44, ?f?  INCHES 

.:4ftSnRBeD  -t»nW.EJ^s  . 10,26012  WATT.S  ..-  ..  •' 

DAMPER  ENERGY  (FRnNT5*  ?670R.9«437  FT«LB  » 622,45820  FT«-LB/S'EC 

(REAR)*  -34545. H9H43  FT«t,6  s -806,09633  FT-LB/SEC 

. M A Y-T MUM  -CL^5 S-ING  -V F-LOC I TV  -(.FRONT-).*  * - 4 , 7 4 853  F IV  S£C. 

V r -i  " P -5.,00000  FT/SfC- 

MAXIMUM  HoStf^R  VeiOCifY  (REAR)*  « 6,89697  FT/SEfc 

.1  i - ..  . -■■.  e -2,33886  r.T./.8EC  

MAXIMUM  wheel  iACCFLERATlON  (FRONT)*  202,14236  FT/SEC**2 

(REAR)s  379,74102  FT/SEC**2 


lOAnFO  VEHICLE 


CALCULATEd  ; 4«,056  INCHES 

.48aOR8Ei3.:::J?0Vi'ER«i:,.J. -i.c-..:7,6S087... WATTS  . . : 

DAMPER  ENERGY  (FRONT)*  37890.62500  FT-LB  » 883.04443  FT-LB/SEC 

(REAR)*  -35449.21875  FT-L8  » -826,14733  FT-LB/SEC 

...MAXIMJJM.-CUOSXNG..VELClCI.T.Y.-tFJ?DNT.)+  B .....5,ia066  E.I7SEC  

Til"  . - * . -4,96826  F'T/Sec 

MAXIMUM'  CLCJSiljG  i^iLOCiTY  (REAR)4  s 5,68105  FT/SFC 

:: .1...... a. j. L.,..-, ^ - *.  . -4,3.0176.. .FT./SEC 

maximum  WNEFL  I acceleration  (FRONT)*  206,76659  FT/SEC**? 

(RFAR)b  352,05566  FT/SEC**2 


»|JK;  Tn  ---  Tf;?F?4IN,  10  2,ii?  VfL*  55,^tiVi  MOH 

OVFF  ?63J,9'?  PPP'T  OF  T€<?»«iTN  IN  33, tO?  3f:C0N03 


FKPTY  VFHTCLF  ‘ 


‘ . tAtClJLATrO'itfeSr  ■ 43,9<?4  INCHES  ' " 

■l.,.,AR:gnRRE’D:JS#.W-it»P  39,57{?53»  'hiATTS  

PAMpfR  FKffROY  (FROK’n*  1<?«42.0387S  FT-L9  » 54?.,4l97Q  FT-IB/SEC 

(RFARIa  •3SP!'?9. 73562  FT-L8  * ^997,21826  FT-L873EC 

, .-y,A.xiKyW--C-i.45IiJfi ...  Y 4FROWT)  * 3 4,93575^  FT7S5C  

■ -*  « -^9,09521  FT7SSC 

^AXTHOH  ti,43lNG  vfelOCItY  (RFASJt  a 5,71289  FT/SEC 

t,  :,  • ,e  mp'  34375  FT/’SEC 

MAXIMUM  »»HFFU  ACCELERATION  (FRONT)s  239,74340  FT/SEC**2 

! (REAR)#  343.576U  FT/SeC*’*2 


LOAOEO  VEHICLE 


CALCOlATEO,  RMS'a  49,948  INCHES  / 

A8SCFSE0-»0«lBl»: '''i..  7. 23.38.3.  WATTS  

damper  FnFRGY  (FRONT)#  35937. S0000  PT-L8  » 1033,64367  FT^LB/SEC 

(REAR)#  1.34960.93750  PT.-L0  a ..999,82739  FT-LB/SEC 

...  -M- A X I KUM  C LO  SIN-P  _)/£LOCXI  Y IF  S ONT  ) * s _ 9,69380  F T /SEC  

- i -9,03371  FT/SEC 

MAXIMUM  CLOSING  Velocity  (rear)+  3 7.00195  pt/sec 

:::  ?.*  -4*49737  FT./.SEC  . . 

MAyiMUM  WHEEL  iACCELERATlOV  (FRONT)*  344.94668  FT/SEC**2 

(REAR)#  358,33886  FT/S5C**2 


m 


run  to  TERRAIN  ID  125%  TF«2.0  VEL«  10,000  MPH 

OVER  2851,99  FEET  OF  TERRAIN  IN  193.090  SECONDS 


EMPTY  VEHICLE 


'v'  ^ ,,  - V 'i  ' : h 

UtALDDLAfE  ■ 15,875  INCHES  \'- 

■ ABAO»»eD..'.PO'Vlfett*  . :-5rS8386  .WATTS----ii- - " ' 

DAMPER  Energy  (FRONT)*  17828.26668  FT-L8  » 92,29988  FT-LB/SEC 

(REAR)*  -»19580, 07812  FT-LB  ■ -101,40344  FT-LB/SEC 

F^AXIMUM  Gl-OSING  -VELDcm  -« 8,02148  FT/-SEC 

-R, 01416  Pt/SlC 

MAXIMUM  CLOSiNCySLOCiTY  (REAR) A » 8,44140  FT/SEC 

-i.'  ‘ « • -1,68948  FT/8EC 


MAXIMUM  WHEEL  ACCELERATION  (FRONT)*  69,40974  FT/SEC**8 

(REAR)*  118,79177  FT/SEC**2 


LOADED  VEHICLE 


CALCULATED  RR$*  ' 18,669  INCHES 

AeSORRED  iOWERi.  . 1, 98333  WATTS  . ..  

DAMPER  ENERGY  (FRONT)*  8J997. 07031  FT-LB  ■ 113,92080  FT-LB/SEC 

(REAR)*  •19335.93780  FT-LB  * -100,13905  FT-LB/SEC 

.,MAXIMUM..tLDEING-V^ELOCITT  -CFRONT) ♦-  « . -2,01904  FT/EEC 

T .*;?,01660  FT/8EC 

MAXIMUM  CLOSING  VELOCITY  (REAR)*  « 8.82686  FT/SEC 

,.1.;'.:;:;^  : - *.  ...  f-2,6,8984..F,Ty6EC  

MAXIMUM  WHEEL  ACCELERATION  (FRONT)*  72,48317  FT/SEC**2 

(REAR)*  89.63562  FT/SEC**8 


I^IJM  TD  TEPRAIN  TD  1S5X  2,0i  VEL*  MPH 

OVFP  2«31.99  PfeFT  OF  TERRAlw  IN  77,236  SECONDS 


EMPTY  VEHICLE 


CALCULATED  RM9«  28,632  INCHES 

:.4SS-ORBEO:POWERp  : 4.64518  WATTS- 

DAMPER  F.NiFKGY  CFkDNTJb  31787.12037  FT-LB  « 4U, 65633  FT*LB/SEC 

(REAR)*  -37695'.31250  FT-LB  « -486,05151  FT-LB/8EC 

- . .MAXIMUM-XLOSlNp  yELOC-ITY  CF-RONT)+  » - - 3,26904  FT/SEC 

-3.74511  FT/SEC  ■ 

MAXIMUM  CL08IN&  VELOCITY  (REAR)*  • 4’,l60l6  FTySEC 

.A;--.::,.  :*  • ...  v , #2,02636  FT/SEC  ..' 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)*  136,65963  FT/SEC**2 

(REAR)*  208,22921  FT/SEC**2 


LOADFn  vehicle 


calculated  RMS;*  28,462  INCHES 

: .A6B0R8Eij:::F:bw8:R»:;;..',  ..:':.a:4..4Ss6B,  WATTS  . ' 

DAMPER  FNF.POY  (FRONT)*  41577,14843  FT-LB  * 53B, 31066  FT-LB/SEC 

(REAR)*  <-36962.89062  FT-LB  ■ -478,56866  PT-LB/SEC 

-MAXIMUM  CLOSINB  VXLflCII-Y  .tERONT)*  ■ ...3.36378  Fl/SEC 

-.-3.68652  FT7SEC 

MAXIMUM  CLb8iNb  VFL6cTty  (REAR)*  ■ \ 

..1,  .A.:...  j..1a^v  ,•-*■,  -i:. -5,18359.  F.T/SEC 

MAXIMUM  wheel  IACCELERATION  (FRONT)*  135,56336  FT/SEC**2 

(REAR)*  195,56466  FT/SEC**2 


m 


I?i/M  tH  *.«-  lEPPAjM  ID  125%  vet*  3S.0P5W  MPH 

DVPP  2R31.9S  PErr  OP  terrain  in  55.16P  vSECONOS 


empty  VEHTTLE 


CALCUUATED  RM8>  ; SA.PJfl  INCHES 

: .ABSORBEO  POfcER«  - _.9,5?098  j^ATTS  

DAMPER  ENERGY  AfRGNT)b  3061S.23A37  FT-L6  * 654.93713  F7«LB/SEC 

(REAR)*  -36230.45875  FT-L  B <*  -656,72009  FT-LB/SEC 

-MAXTMUEi CLOSING  -VELOCIIY- .(FRONT ) ♦ » - 4 , 59716  ..FT/-S£C ■ 

. * ' -3,92578  FT/SEC 

HAyiMUM  CLOSI^IO  VFLOClt  (REAR)4  s S.01464  FT/SEC 

. m * -2,09716  FT-/:8.EC 

MAyiN'UK  wheel  ACCELERATION  (FRONT)*  166.70120  FT/SEC**2 

(REAR)e  300,41558  FT/SEC**2 


I OADEO  vehicle 


CALCUI.AYEO  RH8*  34,998  INCHES 

Aft90R.aE0  FO.WER*  : ...6,81207  WATTS  

DAMPER  ENERGY  (FRONT)*  39404.29687  FT-L8  * 714,24926  FT-LB/SEC 

(REAR)*  -36621.09375  FT-L6  * -663,80053  FT-LB/SEC 

..MAYI-MOM CiOSiNfi  .V.ELJDC1TY.  XFRONT)+  * - 4,60937  FT-/S£C  

- * -3.82812  FT/SEC 

: MAyTMlJM  CLOSIHG  velocity  <REAR)+  « 4»35546  FT/SEC 

; i. ; * -3UB087....F1/SEC  

MAYTMUM  wheel  ^ACCFLER ATION  (FRONT)*  170,72637  FT/SEC**2 

(REAR)*  254.27331  FT/SEC**2 


'I/'  ) 


10  ---  TEPRATN  ID  IP5X  ?*P  VFL»  MPH 

OVER  ?e?r,95  FEET  OF  TERPAT»^  IK  4?. 909  SECONDS 


*'  ■ j' 

empty  vehicle  ; 


39,46?  inches  ,■ 

..  I,  L ..-.^.ilSORBg^O  ■ P-OtE-R B : ' ..-.-.4-? .-»059?5  :w aTTS  i 

CAMpPP  energy  (FRONT)#  25M6. 48437  FT-LB  # 588.04101  FT-LB/SEC 

(REAR)e  -35895.7031?  FT-LB  # -029,56115  FT*LB/8EC 

- - M A X I MUM-.-  CL-O-ST  N G - VELOCIT  Y - ( F PONT)  * .*  - 4 , 4 36  03  FT4SFC - 

' -4,?2363  FT/SEC 

MAXIMUM  CLOSING  VELOCITY  8 5,45386  FT/SEC 

4,,  i ■r  -v-i,.  8041 9 .FTySEC 

maytmum  wheel  ACCELERATION  (FROKT)s  190,26321  FT/SEC**2 

; (REAR)#  304,53094  FT/SEC**2 

LPAHErt  VFHICLE 


. CALCULATED  RMl*:  40,526  INCHES  ■ 

ABSORaen/'ROWERit  ...  9,25671  watts  , 

OAMPCR  energy  (FRONT)#  38370.90526  FT-LB  * 894.42382  FT-LB/SFC 

; (REAR)#  -36791.99210  FT-L0  « -857,44079  FT-LB/SEC 

. KAXIMIIM..  CLnsT4G  4^tO^ITY  .-(FJ?DNT)T  s -.,  4.96582  FT/SEC 

■1  ■ - • , ■ -4, 22563  FT/SEC 

maximum  CLPSItilG  VELOCITY  (REAR)*  s 5,61767  Ft/SEC 

- -4  ..  ■ -3,56445  FT/SEC 

MAXIMUM  WHEEL 'ACCELERATION  (FRONT)#  183,29278  FT/SEC**2 

: ’ (REAR)#  298.45200  FT/SEC**2 


RIjM  JO  ---  THRPA.TM;  10  a.t?  VPL*  55,000  Mf»H 

OVFP  3^51.99  P£ET  OF  TERPATv  tN  35,107  SECQI^QS 


pmpty  VFHTCLF 


CAICUUATEO  RHfif'  ' 48.6S7  INCHES 

:.4BS.0R.»Elii.-P0!«SFafc  .46,^4436  WATTS  - 

damper  EnFRCY  (FROmT)»  173S2.Sra50  FT-LR  a 495,13201  FT**L0/S€C 


(REAP) a 

. A % X MI.J H -XL-O-S  X _V f LXC J T y n N T ) * .a  - 

' , ' ■ ■ 'r«  ■ liR  ® 

mavtmum vriocicTY  <ReAPy+  * 

....  ;..j:.  ...„  .w . ^.  . . .S 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)a 

(PEAR)a 


-963.83850  FT-LB/SEC 

5^02929  .F.  TV  see...  ■ ' 

-4,32128  FT/SEC 
4,55566  FT/SEC 

BiVeaisfl  FT/S6C 

214,61059  FT/SEC**2 
2R7.J6192  FT/SEC**2 


-33837,89062  FT-LR  a 


LOAOEO  VEHTCLE^ 


' CALCUIATFO  R(1SF  44,185  INCHES 

.:..i',.,...i..4aS0R8Ed..PQ.yESi«. .-...■.  :.._..::34,:1,8224  WATTS  

OAMPEP  ENERGY  rPRONTIa  35156,25000  FT-LR  » 1001.39050  FT-LB/SEC 

(REARIa  -34863,28125  FT-LB  a -993,04577  FT-L9/SEC 

.,M,AXIiijj4NLX4^aSIN0.._VELi3£XJILX^fJinNT).+  ft ..-4,78515  FTXSEC 

-r  ^ '.-:4, 3 1152  FT/SEC 

.?  CRFAPIf  a 6,32812  FT/SEC 

L:i;.y:- a a -.3i7,231,4..:Fj:/S.E.t : 

MAXI*-UM  WHEEL  acceleration  (FRONT)s  220,99197  FT/SEC**2 

(PEAR)s  294.52508  FT/SEC**2 


m 


rum  id  TERRAtM  10  150%  TF<2.0  VEL»  10,000  MPH 

OVER  0051. 90  FEET  OF  TERRAIN  IN  193, 0S0  SECONDS 

EMPTY  VEHICLE  ; 


CALCULATED  RMS«  ' 19,058  INCHES  ; 

- 4,S4?99  WATTS'-  -■  ■ 

DAMPER  ENERGY  (FRONT)w  1&189. 49318  PT-LB  ■ 99,38041 

(REAR)a  -SPRAT.PSSeS  PT-LB  ■ -108,48397 

-MAXIMUM  CtOS-INC  VELOCm  . (pRONT)  ♦ -n  - 4 ,«d5a3  PT/SeC 

- 1 9 1 8 94  FT/SEC 

MAXIMUM  CLOSING  VELOCITY  (REAR)4  « ^ 2,55899  PT/tlC 

r - -i.. 44931  Pt/SfC- 

MAXIMUM  WHEEL  ACCELERATION  fFRONT)»  75,89894  PT/SEC**2 

j (REAR5«  188.81695  FT/SEC**2 


LOADED  VEHICLE 


calculated  rm9»  / ; 15,03s  incheb  r 

• ABSORBED  PCWiEft*  .2,84566  WATTS  - . 

DAMPER  ENERGY  (FRONT) ■ 83339,84375  FT-LB  ■ 180,87490 

(REAR)*  -80981.05468  FT-LB  " -106.58740 

,M AXIMUM  CLOtINC  -VeUDCITV -CPRONT) ♦ ■ - I ,86948  F-T/SEC 

, . — -4,86035  FT/SEC 

MAXIMUM  Cl^OSTi^e  VELOCITY  (REAR)4  • 2,08007  FT/8EC 

.i  ^ ■ ■*.  * ..  __  *1,88964  FT/:SEC 

MAXIMUM  WHEEL  acceleration  (FRONT)*  . 87,76847  FT/8EC**8 

, (REAR)*  88.75088  FT/SEC**8 


m 

i, 


FT-LB/SEC 

FT-LB/8EC 


FT-LB/SEt 

F7-LB/8E( 


RJJN  Tn  — TERRAIN  ID  iSPnC  2,(?l  VEL*  25, 000  MPH 

OVER  2831.99  FEET  OF  TERRAIN  IN  77.236  SECONDS 


EMPTY  VEHICLE 


CALGULATE0rR'Mia  ; 88,397  INCHES 

A-fetOR8Eb  MWE8»  -i....-----.e-..«3620  ^.WATTS  . ....■  ..  . .-  - 

DAMPER  ENERGY  (F8onT) a 38031.25000  FT-LB  ■ 414^71728  FT^LB/SEC 

(REARJa  -38623.04887  FT-LB  a -500,06317  Ff-LB/SEC 

JSAXIMUM  4U.0S-ING  .-VELOC-1TY-.CFRONT)  A-  -»  - 5,99560  FJ./SEC 

.' v^.'.  . -a  -3,17826  FT/SEC 

WAXIHUM  CLOflk  VELOCITY  (REaR)+  a 3,65234  FT/8EC 

i - a -1,70898  FT7S.EC  . 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)a  124,28958  FT/SEC**2 

(REAR)a  200,08071  FT/SEC**2 


loaded  vehicle 


CALCUL'ATEO'  #MBa  > 26,219  INCHES 

,2::U.l%ijisabRBEb..<»oR^  ...4,.si:s29.. watts  

DAMPER  ENERGY'  (FRONT)a  44335,93750  FT-LB  a 574,02941  FT»»LB/SEC 

(REARla  -38427.73437  FT-LB  « -497,53436  FT-LB/SEC 

MAX IMUH  XLaSWa -.JVELQClTX,iF.RaNTa+  a -2,93l457.  F.I/SEC 

'"■r-'r  '■  r;  ■ -3,13964  F:T/8EC 

HAXiMbH  Closing  vttdctr^  » 4,09179  ft/sec 

-a  m2. 74902  FT/SEC. 

MAXIMUM  wheel  ACCELERATlbN  (FRONT) a 124,38775  FT/8ECa*2 

(REAR)a  165,91580  FT/9EC**2 


tn  — « Tt'PRAlM  ID  VEL*  35.000  MPH 

O'/PP  Sfl31.9Q  F^EET  OF  TERRAIN  IN  55.168  SECONDS 


EMPTY  VEHICLE 


CALClILATEn  PMSe  ’ ' 33.343  INCHES  " : 

:.u-  u■;33397-..  WATTS^.----^i . J:. 

damper  ENER5Y  fFRONTJa  39883.81350  PT-LB  • 541,66113  PT-LB/SEC 

(ffEAR)a  -39013.67187  FT-LB  « •707,16894  FT-L6/SEC 

MAX imiw- 4:iftsiM|s  VEi.ac-iTv  .(.frontj *-  *. 409 1-7  f-tv-sec 

V'  / i V ,.3,33984  FT/iEC 

MAXIMUM  CLO$l>|fe  VELdCity  CREAR)+  a 4*07714  FT/SEC 

, L L.i.';./  mm  70898  -FTySEC  . 

maximum  WHEEL  iAnCELERATIOW  (FRONT)*  151.87677  FT/SEC**? 

(REAR)b  289,03728  FT/SEC**2 


loaded  vehicle  ' 


■t.ALCULATEd:'RM#«  3'1 ,935'  INCHES 

..AR.SOPBF.P  .P.:OW£Ra  ......  ..  . 

DAMPER  FNFPBY  (PROMT)*  39916^99318  PT^LB  * 733,54348  FT*LB/SEC 

(REAR)*  -38793.9453!  FT-LB  » -703,18603  FT-LB/SEC 

...MAXIMUM..,CLDSIM.G  .VELOCITY (F.FQntI*  .*  4,46209  EI/S.EC 

r:;:'  « * -3,3303!  FT/SEC  ’ 

MAXIMUM  CLOSING  velocity  (REAR)*  ■ 4,07226  FT/SEC 

:... .L  - » . ■ .-3.86621  FT/SEC  . 

MAXIMUM  WMFEL  ACCFLERATIONi  (FRONT)  b 1 54,03562  FT/SEC**2 

(RFAR)s  327,96340  FT/SEC**2 


RUK(  Tn  TERRAIN  10  VELa  4f?,000  MPH 

OVftR  ?631.9<?  PEET  OF  TERPAIM  IN  42,909  SECONDS 


EMPTY  vehicle 


CAlCULAtFO  : 3S.512  INCHES 

ARSflRBED  POWEl^a  -!  14, S7397  WATTS 

DAMPER  FWERCY  (FR0NT)3  23852,53906  FT-L8  a 555.885^0  FT-LB/SEC 

(REARla  -35864. 2578J  FT-L8  a -835.81982  FT-tB/SEC 

,.K  AXIMUN--C4D^ST4G  -V£LOCI  .(FRONT)  ♦ « - .4,10400  FT/SFt  

- a ^5,61083  Ft/S€C 

maximum  CLOSING  VELOCITY  (REAR)*  a 4UG941  FT/SEC 

- a .-1,63076  FT/SEC  , . ' , , 

MAXIMUM  wheel  |ACCELERATI0N  (FRONT)*  169,94097  FT/SEC**2 

(RFAH)e  265,07257  FT/SEC**2 


I..OAOED  VEHTCLE 


CALCULATer/  RMSb  35,496  INCHES  : 

.'.ABSflR,BEb  POFM*,;,:L../,;....-10>:3176.S  WAT^  . , 

damper  energy  i (FRONT) ■ 37719.72656  FT-LB  * 879,06152  FT-LB/SEC 

(REAR)*  -35888.67167  FT-LB  * -836.38079  FT-LB/SEC 

...MA. Xr.KUM..., CLOSING _V£L0£1.T-Y...(FFQNT1*  * 4_. 3725.5  ,EI/.Sf  C 

- * ■ -3.56445 . FT/SEC  ■ 

MAXIMUM  CLOSING  VELOCiTf  (REAR)*  ■ 5135644  FT/SEC 

-3,00781.  FT/SEC ■ 

maximum  wheel  ACCFIEPATION  (FRONT)*  176.224J8  FT/SEC**2 

(REAP)*  262,52001  FT/SEC**2 


jf) Tft'RftAIM  ID  55,«i?i;3  HPH 

nvPP  PF.FT  OF  TFPBAIm  Tw  35,rA7  SeCuNOS 


PMPTY  VPHTCLF 


CALCINATED  R>jSe  : 38.1«3  INCHES 

AOSORRED  RONERp  28, .96783  WATTS 

damper  FNRBCV  (FPCiNTI*  16308. 6937? 

(RFAP)a  -3?^?1 ,875i?0 
.MAVT^IJN -CLOSING  . VELOCITY  (FSONT)+  - 

• * 

m.AXTMum  CLOSING  VELOCITY  (REARI*  * 

mm  «8 

MAXTHItM  WHEEL  ACCELERATION  fFROM)s 

(REAR)= 


I nftCFO  vehicle 


calculated  RRSa  38,277  INCHES 

ARSORBEO  POWER'*  : 44,40801  WATTS 

CA^PEP  ENERGY  (FPONTJe  330S6. 64062 

rPEARIs  -32R83, 30843 
XL-OSING  velocity  -CFRONT)*  a 

••  e 

KAyiLUH  CLOSING  VELOCITY  (REAP)*  a 
. , 1"  a 

'>HECI  ACCELERATION'  CEPONT)? 

CREAR)e 


FT-Le  a 464.5339v3  F7-LB/SEC 

FT-UB  a -923,50476  FT-LB/SEC 

4,33593  FT/SEC 
-3,70605  FT/SEC 
4,16992  FT/seC 
1-1, 49414  FT/SEC 
194,77926  FT/SEC**2 
262,71635  FT/SEC**2 


FT-LP  * 941,58532  FT*LB/8EC 

FT-LP  = -939,49914  FT-LB/SEC 

4,08447  FT/SE-C 
-3,66699  FT/SEC 
5,75683  FT/SFC 
-3,10302  FT/SFC 
207.34564  ET/SEC**2 
264.28717  FT/SFC**2 


OPTIMAL  DAMPING 

li 


ID 
OVER 


TERRr^i ID-  OPT  TF«?,D 
S9SJ,Slp  FfET  OF  TERRAIN  IN 


VEL«  '19,000  MPH 
101,630  SECONDS 


EMPTY  VEHICLE 


calculated  RK^5F 


: .';’Vi  ■■  -..j/i.,-:'.  , •;  ; 
■‘Sv" 'S'^  '," 


, ' 1,9^0  INCHES 

-WATTS  :: 

damper  ENEROT  iCFRONTJt  33O07, 81280 

; (RfeAR)B  26416.01562 

.J4A  X X MUM ..  C-LC 8 XNf  -JaL-OCT-T-V  - .RUNT4  ♦ - ,- 

MAXIMUM  CLOSING  velocity  {RFARJa  b 

maximum  wheel  acceleration  (FRONT)b 

f I I (REAR)b 

loaded  VEHICLE;  ! 

I - 
t , j 


FT-LB  » 324,79443 

FT-LB  b 289,93164 

-..H-- 45-.  .10.351-  - F-T/SEC-.-. 

't'i--  •8:, 7 47 55  ■ FT/SfC.  -■ 
rr;  6.29882  FT/SEC 
--5,50273  -5T/8feC 
268,11596  FT/SEC**2 
297,27398  FT/SEC**2 


C'ALCIM.AT'ED 'RMS*  f ‘ ' 1.936  INCHES 

:..:A5S  OR  BEli- . ,'FiTw  Eal li..- :::.:.2};::5i*0540 

OAMPFR  ENEROY  ItFRONTlB  39T77, 73437  FT 

i(REARlB  28027,34375  FT 

At  A X I M I JM,;XL  qSi  N^  --VME  tOC  ITT  „ tF-AON  T 1 ♦-  ■ -*  - 

^ i ■ .. -2 ' 

MAVIHtlM  CLOSING  velocity  CRE-ARJA 

i.  I-''-.  ''.y 

.iM. 

MAXIMUM  WHEEL  jkCCtLERATION  (FRONTIb 
I i (REAR)b 

. J . f 


•LB  B 316,62652 

•LB  B 275,78698 

. _5-,82549  RT/SEC  ^ ..  - - 
^8,46679  FT/SEC 
6,87988  FT/SEC 
--5.48683  -FTiS EC  ^ . 

268,90136  FT/SEC**2 
332.02795  FT/$EC**2 


1 


FT-LB/SEC 

FT-LB/SEC 


FT-L8/SEC 

FT-LB/8EC 


.ruh' 


JO  W*..  TgRRAlN  to  OPT  vcu»  MPH 

OVER  pe3i‘,e<J  FEF-T  OF  TERRAIW  Iw  &6.S46  SECONDS 


' ^ I*  i 

'}%"  ' '/;■ 
-k'J-v 


CALCUUATEO  IhS’*  i.fil33  INCHES 

- ARSORSFO  JROJifltR*  i -«*«468 1 WATTS  --- 

DAMPER  ENERGY  jtFRONT)*  31S5e,P078i  FT- 
, • \ ! (RlFARIi  ?S2?0.703ilP  FT- 

-.^jlXTMliM^CUOS^Wij -VEUOtl-tV  4FR0K)T44> -« 

. PAVJMUH  ^tLOSlNlS  -■■■% 

MAXTMUM:  kcCjELfcRATlON  tFRONT)* 

1 .rPEARj*  r 


:U'' ?■  ''.U’ i 

,4'  tOAOeO  VEHICLE' 

■,.i,  ■ '.'i 


LB  B 33J.01513 

LB  • 271.88983 

_„6^3403S-Ft-/-SEC  - - ,- 

B.8.5473S  FT/SEC 
6,S4841  FT/SEC 

877*84077  FT/SEC**8 
331.63528  FT7SEC**2 


FT»LB/8EC 

FT«*L0/$EC 


V 

m:. 


'4'T  “[ 


t*8  . - 

DAMPER  EnErOV  ,fFPONTl*  8j767U0R37  ft-LB  ■ 

' i , I fRilAR)*  27366,16406  Ft*LB  • 


329,84809 

283,47442 


FT-L8/SEC 

FTMLB/SEC 


4,46210  F^SEt- 


i ’ f i i ^ - :SSi:  .344 7,2  " F 17 8« C 

Ntt6tlfT,',i:Rt4R54'  i - ■ ' .Jf  .vF*23876  FT/SEC 

P ■■i.-:  ::#S^,88246,,.F:TySIC  , .. 

MAytHUM  WHEEL  ^ACdELEFAtXOH'  iFRONtj*  269,39887  Ft/8EC**P 

< f i CREAR)*!  338,80200  FT/SEC**8 


■3 


fif 


■ . f ■ 


■•  '•■  i ■ 


I 


:X;'' 

■■  ■■  M‘5 


* * 


iP  — TEfiRAi|Mto’  OPT  vEi*  mph 

OVER  2031,96  FEET:  OF  TEPPAIN  IN  101,«2(S  $ECONDS 


FMPTY  VFHICLf  | 


CA^CULA’TED  PM3*  . 1,940  INCHES 

0AMP2R  EnEPOV  ifFR0NT)*  33007,81290 

i («feAR)«  28416.01562 

■jaxXMUM..X4.«8XNf--mGC-I-Ty.-CF.R0NT4+  - - 

• ^ I i I ‘ ‘I,  II 

MAVIHUM  Cl-OSITN^  VELOCrtV  tPFAR)+  • 

maximum  WHEEC  acceleration  (FRONT)* 
ill  (REAR)* 


FT-LB  « 324,79443 

FT-LB  ■ 259.93164 

4...1 0-351 F-mEC-- 

»aj74755'  FT/SfC  ,:  : . 
|;K.  6,29882  'fT/SE'C'  .v  ' 

273  --m  /Sic 
268,11596  FT/SEC**2 
297,27398  FT/SEC**2 


LOADED  VEHICLE: 


■’:'  ■'ll, •■’/r-'i, 

f.:'  imi: 


. r/ALCHLAt'EO  >RM6*  r ' ''  1,936  INCHES 

: .A8SOR0Ei^:'Ffllifti.,^}:i  , 3.^8402  ;;k'ATts 

DAMPFR  ENSR6Y  ttFROMT)*  32177,73437 

:(RiAR)»  28027.34375 

• ■ <:■.■■  ’'■;  i ■■■  ' ■..*»  • 

' WAXIHIIM  'CLCStN^  VILOCItY  CREaR)*  <• 
maximum  WHEEL  fCCfeLERATION  (FRONT)* 

' 1 'i  (REAR)*  . 


FT-LB  ■ 316,62652 

FT-LB  * 275,70698 

— -i-. 825 19  8-T  /8£C^  - 
46679  ft/iiiEc  :, ' V' 
6;8798e  FT/6EC 
. A 8 583. _F.T/JEC  . ... 
269,90136  FT/SEC**2 
332,02795  FT/SEC**2 


FT-LB/SEC 

FT-LB/SEC 


FT-L8/8EC 

FT-L8/8EC 


iRUN^  10  '"W  OPT  ?,«'■  VPLP  ^0.00?  MPH 

: OVHR  PSSI^SP  F^ET;  OF  TERRAIN  IN  06.54S  SECONDS 


i'  J,  ',  *'■ 

■'  I'  V!: 
\\.,J  tu  ',:' 


.CALCUUATEO'W^  1^933  INCHES 

- '--r  ■ -L«;«468i.-..wat.ts"- 

OAMPER  ENCROY  ftFRPNTJP  31958,00781 

' ES9P0. 70318 
.._^4ixiAiyN^ko^N5--vEujen  - 

Vfi/i T 'V|sLO‘c)|v  1,'f^AR)  t 

" MAXTMUM:/HHftt'  (FRONT)  ■ 


'■j  ;-'f 


(REAR)s 


FT»LB  ■ 331,01513 

FT*LB  • 271,58923 

S^340W  -F-T/-S&C 

,>^’'•8,5473'^^^^^ 

'ft'  S'*848'41  FT/SEC  . 

277,54077  FT/SEC**2 
I 331,83525  FT/SECp*2 


ft*lb;sec 

FT#iLB/S.EC 


A / 


''  ''.'  r 

: ^■■■\  '.  ' , 


m. 


,;»-  :':'y- 

.._i 


. 1 


tOAOED  VEHiCtfl 


DAHPER  ENERSY  ;(FRONT)* 

^lARjP 

l^UOetlY-^ONTl4  -■ 


.t  ' FAXIMUP  CL68W'yELOeiTY  .(R6AR)/ 


31787*10937  FT-LB  ■ 329,24508  FT»LB/SEC 

27386,18406  Ft-LB  ■ 283,47442  FT-LB/SEC 

« ,4.62.10 F-t/SEC 


A ..  / .ii-’  'J,:i  ,«1  '.Aii'i’f-'.  luavil.' 

' maxtmuh:'^whF'E(^ 


■':i' 


■:  ':1.'  ■ 


ii 

vl 


» ; 

!A  cHfS  R A T i ON  '"'J  F RONT  ) « 
(REAR)* 


Sl'.yU' -^1^34472  ;'Ff/8fC' 

I '-  7,23876  FT/SEC 
:li2;f#s^2246...F.TysEc .. 
269,39227  FT/SEC**? 
^ 338,80200  FT/SEC**P 


; . 

m- 


ADAPTIVE  FLUIDIC  DAMPING 


PUW  ID  ---  TERRAIN  10  ROlO  TFe^.pi  vEL»  iB.PIPtia  MPH 
OVER  SDSl.P?*  EEET  OE  TERRAIN  IN  J20.681  SECONDS 


ENPTV  VEHICLE 


calculated  RMSb  1,938  INCHES 

AOSOR8EO  POWER » 5,99590  WATTS 

damper  energy  CFRONT)"  31684,76562 

(REAR)i  27392.57812 

HAVTMUM  CLOSING  velocity  CFRONT)*  * 

IP*  fi 

MAXI^»UM  CLOSINfi  VELOCITY  (REAR)*  « 

......  P 

MAXIMUM  wheel  acceleration  CFRONT)* 

CREAR)* 


FT..Le 

FT-LB 


It 

A 


264 

226 


20520 

98181 


4,67792  FT/SEC 
-6,38671  FT/SEC 
4,66542  FT/SEC 
P.3, 97460  FT/SEC 
201,06246  FT/SEC**2 
232.87115  FT/SEC**2 


LOADED  VEHICLE 


CALCULATED  RMS*  1,941  INCHES 

ABSORBED  POWERl  - 3,34478  WATTS 

damper  energy  CFRONT)*  31127,9296$  FT-L8  » 257,93389 

CREAR)*  33740.23437  FT-LB  ■ 279,58007 

MAXIMUM,  CLOSING  VELOCITY  CFRONT)*  » 4,77783  FT/SEC 

- * -6,31835  FT/SEC 


MAXIMUM  CLOSING  VELOCITY  (REAR)*  * 


5,84472  FT/SFC 


MAXIMUM  wheel  acceleration  CFRONT)* 

(REAR)s 


-5,51757  FT/SEC 
201,16061  FT/SEC**2 
293.44512  FT/SEG**2 


FT-LB/Sk 

FT-L0/SEC 


FT-LB/SEC 

ftmlb/sec 


138 


RUN  ID  TERRAIN  !0  RDIW  TF»$.D 

OVER  8931,90  FEET  OF  TERRAIN  IN 


VEL«  89,(??I0  NPH 
66,583  SECONDS 


EMPTY  VEhICUE 


calculated  RMSi  1,940  INCHES 

ARSORiFO  PONERf  - 9,91503  WATTS 

DAMPER  ENERGY  tFRONt)*  29541,01568  Ft--1.8  ■ 443,67163  FT-LB/SEC 

i(RtAR)»  29785.15625  Ft-LB  • 447.33837  FT-UB/SEC 

MAVTMUM  CLOSING  VELOCITY  (FRONT)*  ■ 8,38378  FT/8EC 

- « -7,61474  FT/SEC 

MAVIMUM  CLOSING  VELOCITY  (REAR)*  » 8,18359  FT/SEC 

- - » *6,98242  FT/SEC  - 

MAXIMUM  WHEEL  Acceleration  (front)*  248.43098  ft/sec**2 

(REAR)#  373,94866  FT/SEC**2 


LOADED  vehicle: 


CALCULATED  RMS#  1,938  INCHES 

ABSORBED  POWERte ..5,98156  WATTS 

DAMPER  ENERGY  |(FR0NT)#  29248.04687 

(RfeAR)#  32373.04687 

MAXIMUM  closing  velocity  (FRONT)*  * 

• 0 

MAXIMUM  CLOSING  VELOCITY  (REAR)*  ■ 

• s 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)# 

(REAR)# 


FT-L8  ■ 439,27160  FT-LB/SEC 

FT-LB  • 486,20544  FT*L8/SEC 

8,26660  FT/8EC 
-7,61474  FT/SeC 
7,08007  FT/SEC 
-7,16552  FT/SEC 
263,89447  PT/SEC**2 
377.97387  FT/SEC**2 
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RUN  in  TERRAIN  10  ROIR  TF»?.PI  VEL«  30.f^C?0  MPH 

OVER  ge3l',QR  EEET  OF  TERRAIN  IN  64.363  SECONDS 


EMPTY  vehicle 


CALCULATED  RM3«  1*940  INCHES 

ARSORBEO  POWER#  10.33R39  oiATTS 

hamper  ENEROY  CFRONT)#  29174*80468  FT**LB  « 453,88094  FT«-LB/SEC 

(REAR)#  80736*38818  FT-LB  • 462*00518  FT*LP/SEC 

MAXTHUM  CLOSING  VELOCITY  (FRONT)+  » 8,77989  FT/SEC 

- ■ -7,87597  FT/SEC 

MAXIMUM  CLOSING  VELOCITY  (RFAR)+  # 8,38867  FT/SEC 

- « -7,48291  FT/SEC 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)#  268,90136  FT/SEC**8 

(PEAR)*  389,55853  FT/SEC**8 


LOADEO  vehicle 


CALCULATEO  RMS*  1*936  INCHES 

ABSORBED  POWERS  6,36346  WATTS 

HAMPER  ENERGY  ’(FRONT)#  28515^62500  FT-LB  « 443,03948  FT-L8/SEC 

’ (REAR)#  32153*32031  FT-LB  # 499,55737  F7».LB/SEC 

MAXIMUM  CLOSING  VELOCITY  CFRONT)*  • 8,54003  FT/SEC 


MAXIMUM  CLOSING  VELOCITY  (REAR)*  • 


MAXIMUM  WHEEL  acceleration  (FRONT) 


-7,82226  FT/SEC 
6;,94B24  FT/SEC 
-7,41210  FT/SEC 
276,55908  FT/8EC**8 


(REAR)#  378,17022  FT/8EC**2 


ADAPTIVE  FLUIDIC  DAMPING  MOD  I 


OVER  8831. P9  FEET  OF  TERRAIN  IN  107,872  SECONDS 


EMPTY  VEHICLE 


calculated  RMSf  1,934  INCHES 

ABSORBED  POWERP  8,90399  WATTS 

DAMPER  ENERGY  <FR0NT5*  83593,78000 

CREAR)*  88344.72656 

MAXIMUM  CL08IN6  VELOCITY  fFRONTU  * 

-«  « 

MAXIMUM  CL08IN6  VELOCITY  (REAR5+  9 

m M 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)!* 

(REAR)P 


FT- lb  ■ 313,18810 

FT-LB  » 864,83052 

5,93994  FT/SEC 
-8,05419  FT/8EC 
4.48848  FT/SEC 
•3,56201  FT/8EC 
870,17767  FT/8EC**8 
816,00389  FT/8EC**8 


loaded  VEHICLE 


CALCULATED  RM8»  1,935  INCHES 

ABSORBED  POWER*  3,92895  WATTS 

DAMPER  energy  (FRONT)*  33496.09375  FT-LB  » 312,25177 

(REAR)*  33886,71875  FT-LB  b 315,89318 

MAXIMUM  CLOSING  VELOCITY  (FRONT)*  » 5,95947  FT/SEC 


■ ■ • ■ B 

MAXIMUM  CLOSING  VELOCITY  (REAR)*  b 

- • 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)b 

(REAR)b 


-7,94981  FT/SEC 
5,63780  FT/8EC 
-8,40039  FT/SEC 
259,18206  FT/SEC**2 
281,76238  FT/$EC**2 


FT-LB/SEC 

FT-LB7S*EC 


FT-LB/SEC 

FT-LB/SEC 


RUN  ID  — - TERRAIN  10  MOO  I 2,?!  VELn  19,000  MPH 
OVER  2B31.99  PEET  OF  TERRAIN  IN  101,620  SECONDS 


FMPTY  VEHICLE  ; 


^ calculated  RMSr  1,935  INCHES 

absorbed  power*  6,06465  WATTS 

\ DAMPER  ENERGY  {FRONT)*  33105.46875  FT-LB  ■ 326,75537  FT*LB/SEC 

(REAR)*  28637.69531  FT-LB  ■ 281,79278  FT-LB/SFC 

HAYIHUM  CLOSING  VELOCITY  (FRONT)*  * 5,11230  FT/SEC 

- T-- - -8*28613  FT/'SfC 

MAXIMUM  CLOSING  VELOCITY  (REAR)*  « 4,93896  FT/8EC 

- * •3,67919  FT/8EC 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)*  264,18896  FT^SEC**2 

(REAR)*  212,45074  FT/SEC**2 


LOADED  vehicle  ‘ 


calculated  RMS*  1,936  INCHES 

ABSORBED  POWER*  4,05426  WATTS 

DAMPER  ENERGY  (FRONT)-*---  33032,92656  FT-LB  • 325,03466  FT-L0/8EC 

(REAR)*  33349.60937  FT-LB  ■ 328,15771  FT-LB/SEC 

MAXIMUM  CLOSING  VELOCITY  (FRONT)*  ■ 4,90234  FT/SEC 

- • •-  ■*  •8,19335  FTXSEC 

MAXIMUM  CLOSING  VELOCITY  (REAR)*  ■ 5,76416  FT/SEC 

• » •5,41748  FT/SEC 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)*  282,42181  FTXSEC**2 

(REAR)*  , 307,09149  FT/SEC**2 


i 

I 
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RUN  ID  TERRAIN  ID  MOD  I 8,Pt  VEL»  27,S00  MPH 

OVER  2831.69  FEET  OF  TERRAIN  IN  70,214  SECONDS 


EMPTY  VEHICLE 


CALCUUAtEO  RMSa  1,939  INCHES 

ABSORBED  POWERf  8,i726B  WATTS 

DAMPER  ENFR6Y  {FRONT)*  28613.28125  FT-LB  • 407,51031  FT-LB/SEC 

(REAR)*  29907.22656  FT-LB  « 426,93865  FT-LB/8EC 

MAXIMUM  CLOSING  VELOCITY  CFR0NT)+  a 7,61718  FT/SEC 

• -7,26074  FT/SEC 

MAXIMUM  CL08IN6  VELOCITY  (REAR)f  « 7^55126  FT/SEC 

• » -5,40039  FT/SEC 

MAXIMUM  WHEEL  ACCELERATION  (FRONT) » 257,70941  FT/SEC**2 

(REAR)*  322,79949  FT/SEC**2 


LOADED  VEHICLE 


calculated  RMSP  1,930  INCHES 

ABSORBEO  POWfRP  8,65496  WATTS 

DAMPER  ENFR6Y  tFRONT)*  26540,03906  FT-LB  * 406,46722  FT-LB/SEC 

(REAR)a  33129,88281  FT-LB  • 471,83575  FT-LB/SEC 

MAXIMUM  CLOSING  VELOCITY  (FRONT)>  • 7,68798  FT/SEC 

- - - ■ -7,03867  FT/SEC 

MAXIMUM  CLOSING  VELOCITY  (REAR)*  • 6.652S3  FT/SEC 

— - • -6;3452l  FT/SEC 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)a  264«iSB96  FT/8EC**2 

(REAR)*  336,54400  FT/8EC**2 


m 


BUM  ID  — TEPRAIN  ID  MOO  I 2,0  VEL*  29,000  MPH 

OVER  2831,99  FEET  OF  TERRAIN  IN  66,583  SECONDS 


EMPTY  VEHICLE 


CALCULATED  RM8«  1,931  INCHES 

absorbed  POWERt  8,62184  WATTS 

DAMPER  ENEReV  CFRONT) » 28222^65625  FT-LB  » 423,87145  FT-LB/SEC 

(REAR)*  30664,06250  FT-LB  ■ 460,53861  FT-LB/SEC 

MAXIMUM  CLOSING  VELOCITY  CFRONT)*  ■ 8,05664  FT/SEC 

- -7,42919  FT/SEC 

MAXIMUM  CLOSING  VELOCITY  (REAR)*  » 7,86376  FT/SEC 

- B -6,30371  FT/SEC 

MAXIMUM  WHEEL  ACCELERATION  CFRONT)b  262,42181  FT/SEC**2 

(REAR)«  364,62207  FT/SEC**2 


LOADED  VEHICLE 


CALCULATED  RMSf  1,933  INCHES 

ABSORBED  POWER*  6,11535  WATTS 

DAMPER  ENERGY  (FRONT)b  28198,24218  FT-LB  • 423,50476  FT-LB/SEC 

CREAR)«  33715.82031  FT-LB  ■ 506,37237  FT-LB/SEC 

MAXIMUM  CLOSING  VELOCITY  (FRONT)*  • 7,94189  FT/SEC 

- ■ -7.38769  FT/SEC 

MAXIMUM  CLOSING  VELOCITY  (REAR)*  • 6,76025  FT/SEC 

• B -6,76513  FT/SEC 

maximum  WHEEL  ACCELERATION  (FRONT)b  276,75537  FT/SEC**2 

(REAR)b  364,32751  FT/SEC**2 
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« 


ADAPTIVE  FLUIDIC  DAMPING  MOD  II 


RUM  ID  — TERRAIN  ID  MOO  II  2,0  VEL*  17,000  MPH 
OVER  2831.99  FEET  OF  TERRAIN  IN  113,882  SECONDS 


EMPTY  VEHICLE 


■ . CALCULAtED  UM8«  1,922  INCHES 

ABSORIIO  POKERr  8,88763  WATTS 

. DAMPER  ENERGY  {FRONT)*  32881*32812  FT**LB  ■ 289,31885  FT-LB/8EC 

fREAR)*  27343.75000  FT*LB  ■ 240,73831  FT-UB/SEC 

MAXIMUM  CLOSING  VELOCITY  (FRONT)*  ■ 6,61132  FT/SEC 

^ * • •7,73925  FT /SIC 

maximum  CLOSING  VELOCITY  (REAR)*  ■ 4,14580  FT/SEC 

• « •3,64013  FT/8EC 

MAXIMUM  wheel  ACCELERATION  (FRONT)*  242,19778  FT/SEC**2 

(REAR)«  178,28888  FT/SEC**2 


LOADED  vehicle 


CALCULATED  RMS4  1,933  INCHES 

ABSORBED  POWER*  3.88498  WATTS 

DAMPER  ENERGY  (FRONT)*  32812,80000  FT»LB  ■ 288,68898  FT«LB/8EC 

(REAR)*  33911,13281  FT*LB  ■ 298,55847  FT^LB/SEC 

MAXIMUM  CLOSING  VELOCITY  (FRONT)*  • 6,45019  FT/SEC 

- » -7,63183  FT/SEC 

MAXIMUM  CLOSING  VELOCITY  (REAR)*  « 5,64453  FT/8EC 

- « -5,31982  FT/SEC 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)*  243,76858  Ft/SEC**2 

(REAR)*  299,23740  FT/SEC**? 
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RUN  10  — TERRAIN  ID  MOD  II  2,0  VEI,b  18,000  MPH 
OVER  2831,99  FEET  OF  TERRAIN  IN  187, 2T2  SECONDS 


EMPTY  VEHICLE 


CALCULATED  RMSf  I #921  INCHES 

ABSORBEO  POWER!*  8,23504  WATTS 

DAMPER  ENER8V  eFRONTJs  33891,40825  PT-LB  • 314,07244  FT-LB/SEC 

, (REAR)*  28320,31250  FT-LB  • 264,00292  FT*LB/SEC 

MAXIMUM  CL08IN6  VELOCITY  (FR0NT)+  « 5,96679  FT/SEC 

* • -8*05664  FT7SEC 

MAXIMUM  CLOSIMS  VELOCITY  (REAR)*  • 4#007l2  FT/8EC 

• * -3,56933  FT/SEC 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)*  270,07946  FT/8EC**2 

(REAR)*  214,61059  FT/SEC**2 


LOADED  VEHICLE 


calculated  RMS*  1*935  INCHES 

ABSORBEO  FOWERF  4,iS248  WATTS 

DAMPER  ENERGY  (FRONT!*  33422,88156  FT-LB  * 311,56896  FT-LB/SEC 

(REAR)*  33613,47656  FT-LB  ■ 315,21030  FT-LB/SEC 

MAXIMUM  CL081NQ  VELOCITY  (FRONT)*  • 5,98632  FT/SEC 

- » -7,93457  FT/SEC 

MAXIMUM  CLOSING  VELOCITY  (REAR)*  * 6,55175  FT/SEC 

- * -5,30029  FT/SEC 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)*  257,61126  FT/8EC**2 

(REAR)*  286,27838  FT/8EC**2 
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RUN 


ID  — TERRAIN  ID  KOO  II  S»,P1  VELp  87,500  MPH 
OVER  86S1.9R  FEET  OF  TERRAIN  IN  70.214  SECONDS 


EMPTY  vehicle 


CALCULATED  RMS«  1,931  INCHES 

ABSORBED  POWERS  8,51678  WATTS 

DAMPER  ENERGY  (FRONT)»  28544*72656 

(REAR)p  29833.98437 

MAXIMUM  CLOvSING  VELOCITY  CFRONT)+  p 

■ ’ mm 

MAXIMUM  CLOSING  VELOCITY  (REAR)4  p 

• R 

MAXIMUM  WHEEL  ACCELERATION  CFRONT)p 

(REAR)P 


LOADED  VEHICLE 


calculated  RM8»  1,930  INCHES 

ABSORBED  POWER*  8,91870  WATTS 

DAMPER  ENERGY  (FRONT)i  20718,93750 

(REAR)P  33129.88281 

MAXIMUM  CLOSING  VELOCITY  (FRONT)+  p 

• R 

MAXIMUM  CLOSING  VELOCITY  (REAR)*  p 

m e 

MAXIMUM  WHEEL  ACCELERATION  (FROKT)p 

(REAR)P 


FT-LB  p 403,68554  FT"LB/8EC 

PT-LB  p 424.89556  FT^LS/SEC 

7,60742  FT/SEC 
-7,25097  FT/SEC 
7,57568  FT/SEC 
-5,34912  FT/SEC 
257,61126  FT/SEC**2 
329,18084  FT/SEC**2 


FT-LB  P 400,90112  FT-LS/SEC 

FT-LB  p 471*83575  F7-LB/SEC 

7,70807  FT/SEC 
-7,22167  FT/SEC 
6,83564  FT/SEC 
-6,45263  FT/SEC 
262,42181  FT/SEC**2 
338,80750  FT/8EC**2 
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run  10  — TERRAIN  ID  MOO  II  2,0  VEL«  29,000  MPW 
OVER  2881,99  FEET  OF  TERRAIN  In  66.583  SECONDS 


EMPTY  VEHICLE 


CALCULATED  RM8F  1,927  INCHES 

ADSORSEO  POWERE  9,07000  NATT8 

DAMPER  ENERGY  ^FRONTJ*  28271,48437  FT**LB  p 424,60479  FT-LB/SEC 

(REAR)P  30761  . 7187S  FT-LB  P 462,00518  FT"*LB/8E-C 

MAXIMUM  CLOSING  VELOCITY  (FRONT)+  s 8,93554  FT/SEC 

r .-Mv  t ; • -8,33007  FT/SEC - 

MAXIMUJ^  CLOSING  VELOCITY  (REARJ+  p 8,24462  Ft/8fC 

• P -6,89179  FT/StC' 

MAXIMUM  WHEEL  acceleration  fFRONT)p  286,96557  FT/8EC**2 

(REAR)P  360,10601  FT/SECP*2 


LOADED  VEHICLE 


calculated  RM8t  1,930  INCHES 

ABSORBED  POHERp  ^ 6,30389  WATTS 

- DAMPER  lNERe¥  <FR0NT)ii  2S$73,8RS12  FT-L8  p 423,13806  FT-«LB/SEC 

(REAR)P  33691,40625  FT-LB  • 506,00567  FT-LB/SEC 

MAXIMUM  CLOSING  VELOCITY  (FRONT)*  p 7,94433  PT/8EC 

• • -7,36320  FT/SEC  

MAXIMUM  CLOSING  VELOCITY  (REAR)*  • 6,69206  FT/8EC 

• P -6,95312  FT/SEC 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)p  271,25756  PT/8EC**2 

(REAR)p  361,77496  FT/SEC**2 
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ADAPTIVE  FLUIDIC  DAMPING  MOD  I IB 


rum  id  TERRAIN  ID  MOD  IIB  2.pi  VEL«  17,0Pt0  MPH 

DVER  0831.9ft  PEET  OP  TERRAIN  In  113,582  SECONDS 


EMPTY  VEHICLE 


CALCULATED  RM8»  1,934  INCHES 

ABSORBED  POWER*  5,76328  WATTS 

damper  ENERGY  CFRONT)*  32690,42988  FT*LB  * 287,81121  FT-LB/SFC 

(REAR)*  27441,40625  FT*LB  ■ 241,59808  FT-LB/SE'c 

MAXIMUM  CLOSING  VELOCITY  (FR0nT)+  * 6,63320  Ft/SEC 

• » -7,71728  FT/SEC 

MAXIMUM  CLOSING  VELOCITY  (REAR)*  • 3,96040  FT/SEC 

- ■ *3,63281  FT/lEC 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)*  241,90325  Ft/8BC**2 

(REAR)*  196,15371  FT/SEC**2 


LOADED  VEHICLE 


CALCULATED  RMS*  1,920  INCHES 

ABSORBED  POWER*  3,62l34  WATTS 

DAMPER  ENERGY  CFRONT)*  32470,70312  FT-LB  * 285,87670  FT-LB/SEC 

(REAR)*  33642,57812  FT-LB  * 296,19409  FT-LB/SEC 

MAXIMUM  CLOSING  VELOCITY  (FRONT)*  • 6,41113  FT/SEC 

• • -7,60742  FT/SEC 

MAXIMUM  CLOSING  VELOCITY  (REAR)*  • 5,78927  FT/SEC 

- * -5,07812  FT/SEC 

MAXIMUM  wheel  ACCELERATION  (FRONT)*  252,01828  FT/SEC**2 

(REAR)*  271,65026  FT/SEC**2 
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RUN  ID  — TERRAIN  ID  MOD  II8  2,0  VEL»  18,000  “MPH 
OVER  2831,99  FEET  OF  TERRAIN  IN  107,272  SECONDS 


EMPTV  VEHICLE 


" CALCULATED  RM8«  1,934  INCHES 

ABSORBED  POWER*  6.08410  WATTS 

DAMPER  ENERGY  CFRONT5*  33398,48750  FT«LB  « 311*34143  FT«*LB/8EG 

(REAR)*  28320.31250  FT*LB  ■ 264,00292  FT»LB/SEC 

MAX|MU^'  CLOSING  VELOCITY  (FRONT)*  • 5,93994  FT/SEC 

■ ■ • • •8,01269-  FT/SEC  ■ 

MAXIMUM  CLOSING  VELOCITY  (REAR)*  ■ 4,89960  FT/SEC 

! • * •3.54492  FT/SEC 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)*  273,22106  FT/SEC**P 

(REAR)*  214,21789  FT/SEC**2 


LOADED  VEHICLE 


CALCULATED  RMS*  1,922  INCHES 

ABSORBED  POWER*  4,08929  WATTS 

DAMPER  ENERGY  (FRONT)*  33422,85156  FT»LB  » 311,66896  FT-LB/SEC 

(REAR)*  34057,61718  FT-LB  ■ 317,48632  FT*LB/SEC 

MAXIMUM  CLOSING  VELOCITY  (FRONT)*  * 5,94726  FT/SEC 

- ■ -7,91992  FT/SEC 

MAXIMUM  CLOSING  VELOCITY  (REAR)*  « 5,54931  FT/SEC 

- ■ -6, 37109  FT/SEC 

MAXIMUM  wheel  ACCELERATION  (FRONT)*  254,76419  FT/SEC*#2 

(REAR)s  276,06817  FT/SEC**2 
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RUN  10  TERRAIN  ID  MOD  110  2,0  VFL»  27.500  MPH 

OVER  2831,99  EEET  OF  TERRAIN  IN  70,914  SECONDS 


EMPTY  VEHICLE 


calculated  RM8«  1,928  INCHES 

A0SDRBED  POWERi  8,17687  WATTS 

DAMPER  ENERGY  (FRONT)*  28173^89818  FT*LB  • 401,29164  FT-LB/SEC 

(REAR)*  29907,82656  FT-LB  « 495,93866  FT-LB/SFC 

MAXIMUM  CLOSING  VELOCITY  (FRONT)*  * 7,55859  FT/SIC 

- * •7,25341  FT/5EC 

MAXIMUM  CLOSING  VELOCITY  (REAR)*  ■ 7,46337  FT/8EC 

- « •5,33203  FT/SEC 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)*  261,04736  FT/8EC**2 

(REAR)*  325,35205  FT/8EC**2 


LOADED  vehicle 


calculated  RHE*  1,931  INCHES 

A88OR0ED  ROWER*  9,71227  WATTS 

DAMPER  ENERGY ' (FRDNT)Ji  98369,14082  FT-LB  ■ 404.03326  FT-LB/SEC 

(REAR)*  33291.99312  FT-LB  ■ 473,57427  FT-LB/SEC 

MAXIMUM  CLOSING  VELOCITY  (FRONT)*  ■ 7,67089  PT/SEC 

- * -7,02880  FT/8EC 

maximum  closing  VELOCITY  (REAR)*  • 6,60400  FT/SEC 

• • -6,96290  FT/SEC 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)*  262,61816  FT/SEC**2 

(REAR)*  333,90054  FT/SEC**2 
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RUN  ID  TERRAIN  ID  MOD  IIB  2,5)  VEL«  29,000  MPH 

OVER  2831,99  FEET  OF  TERRAIN  IN  86,583  SECONDS 


EMPTY  vehicle 


calculated  RMfB  1,933  INCHES 

ABSORBED  POWER*  8,88146  WATTS 

\ DAMPER  ENERDY  CFRONT)*  28222.65625  FT-LB  « 423*87145  FT-LB/SEC 

(REAR)*  30859.37500  FT-LB  « 463,47186  FT-LB/8EC 

MAXIMUM  CLOSING  VELOCITY  (FRONT)*  ■ 8,01269  FT/SEC 

- « -7.41699  FT/SEC 

MAXIMUM  CLOSING  VELOCITY  (REAR)*  • 7,90283  FT/SEC 

' - ■ -6,28662  FT/SEC 

maximum  WHEEL  ACCELERATION  (FRONT)*  259,28021  FT/SEC**2 

(REAR)«i  363,05126  FT/SEC**2 


LOADED  vehicle 


calculated  RMS*  1,929  INCHES 

ABSORBED  PORER*  6,04455  WATTS 

DAMPER  ENERGY  (FRONT)*  28173.82812  FT-LB  « 423,13806  FT-LB/SEC 

(REAR)*  33886.71875  FT-LB  ■ 608.93908  FT-LB/SEC 

MAXIMUM  CLOSING  VELOCITY  (FRONT)*  » 7,90527  FT/SEC 

- • -7,40234  FT/SEC 

MAXIMUM  CLOSING  VELOCITY  (REAR)*  * 6.84814  FT/SEC 

- ■ -6,90185  FT/SEC 

MAXIMUM  WHEEL  UCCELERATION  (FRONT)*  278.32617  FT/8EC**2 

(REAR)»  362,75671  FT/SEC**2 
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PUN  ID  — TERRAIN  ID  MOD  HIT  g.e  VEL«  15.0PI0  MPH 
OVER  2831.99  FEET  OF  TERRAIN  IN  128.727  SECONDS 


EMPTY  VEHICLE 


CALCULATED  RM8p 
ABSORBED  POWERp  5, 

damper  ENERGY  (FRONT) p 

1,880  INCHES 
77899  WATTS 
80312.50000 

FT-LB  p 

157,79489 

FT-LB/SFC 

(REAR)p 

17700,19531 

FT-LB  « 

137.50155 

FT-LB/SEC 

MAXIMUM  CLOSING  VELOCITY 

(FRONT)#  P 

4,43847 

FT/SEC 

• 

- p 

-8,39062 

FT/SlG  ■ 

MAXIMUM  CLOSING  VELOCITY 

(REAR)#  p 

5,57128 

FT/SEC 

■m  V 

#3^43261 

FT/SEC 

MAXIMUM  WHEEL -acceleration  (FRONT)p 

169.94097 

FT/SEC*#2 

(REAR)P 

207,73834 

FT/SEC**2 

LOADED  vehicle 


calculated  RMS*  I.S79  INCHES 

ABSORBED  POWEMp  3,24876  WATTS 

DAMPER  INEReV  (FRONTiP  88312.80000  FT*LB  p 157,79489  FT-LB/SEC 

(REAR)p  25390.62500  FT-LB  " 197,24359  FT*LB/SEC 

MAXIMUM  CLOSING  VELOCITY  (FRONT)#  p 4,43359  FT/SEC 


, - m -P 

MAXIMUM  CLOSING  VELOCITY  (REAR)#  p 

• p 

MAXIMUM  WHEEL  ACCELERATION  (FRONT) P 

(REAR)p 


-5,43437  FT/SEC 
6,03515  FT/8EC 
-5,20996  FT/8EC 
167,38842  FT/8EC**2 
261,73461  FT/SIC**2 
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RUN  in  — TERRAIN  10  MOD  III  2,0 
OVER  2881,99  FEET  OF  TERRAIN  IN 


VEt»  16,000  MPH 
120,'681  SECONDS 


UMPTY  VEHICLE 


CALCULATED  RM8»  1,873  INCHES 

adsorbed  ROWERP  6,20898  WATTS 

DAMPER  ENERGY  tfRONT^*  23487,60000 

(REAR)*  19238.28125 

MAXIMUM  CLOSING  VELOCITY  (FRONT) ♦ « 


MAXIMUM  closing  VELOCITY  (REAR)*  • 

m S 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)* 

(REAR)* 


LOADED  VEHICLE 


CALCULATED  RMS*  1,872  INCHES 

ABSORBED  POWER*  3,71108  WATTS 

DAMPER  ENERGY  (FRONT)*  82881,03593 

(REAR)*  27319,83893 

MAXIMUM  CLOSING  VELOCITY  (FRONT)*  * 

• '* 

MAXIMUM  CLOSING  VELOCITY  (REAR)*  • 

--  • 

MAXIMUM  WHEEL  acceleration  (FRONT)* 

(REAR)* 


FT-LB  ■ 194,20904  FT-L8/SEC 

FT.-LB  * 189,41823  FT-LB/SfC 

4,48730  FT/SEC 
-6,01074  FT/SIC 
8,74951  FT/SEC 
-3,66699  FT/SEC 
191,93218  FT/8EC**2 
217,55584  FT/SEC**2 


FT-LB  ■ 107,58311  FT<-L8/SEC 

FT-LB  • 226,37490  FT-LBVSEC 

4,42382  FT/8EC 
-5,97900  FT/SEC 
6^52099  FT/SEC 
-5,36621  FT/SEC 
193,50299  FT/8EC**2 
265,95611  FT/SEC**2 
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|»UN  10  — TERRAIN  ID  HOO  III  S.B  VEL»  86,000  MPH 
OVER  8831,99  FEET  OF  TERRAIN  IN  74,865  SECONDS 


EMPTY  VEHICLE 


CALCULATED  RMSi  1,918  INCHES 

absorbed  power*  9,64058  WATTS 

* DAMPER  ENER6Y  (FRONT)P  86684.57031  FT-LB  * 369,31807  Pt*Li7SEC 

CREAR5B  84145.50781  FT-LB  • 385,18316  FT»LB/8EC 

MAXIMUM  CLOSING  VELOCITY  (FRONTU  « 6,97753  FT/SEC 

- ■ «6, 64068  FT/SEC 

maximum  CLOSING  VELOCITY  (REAR)4  • 8,00898  FT/SEC 

• • •4.76568  FT/SEC 

MAXIMUM  wheel  acceleration  (FRONT)b  238,66348  FT/SiC**8 

(REAR)*  386,78650  FT/8EC**8 


LOADED  VEHICLE 


CALCULATED  RMS*  1.913  INCHES 

ABSORBED  POWER*  5,80688  WATTS 

DAMPER  ENERGY ^tERONTj*  8B683. 59375  FT*LB  * 345,83374  FT*LB/SEC 

(REAR5*  88613,88125  FT-LB  * 385,28847  FT--LB/8EC 

MAXIMUM  CLOSING  VELOCITY  (FRONTU  * 7,09960  FT/SEC 

- • -6,4111^  FT/SIC 

MAXIMUM  CLOSING  VELOCITY  CREAR)4  « 7,08636  FT/SEC 

- * -8,18798  FT/SEC 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)b  835,91458  FT/SEC**8 

(REAR)b  344,79071  PT/SEC**8 
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PUN  ID  TERRAIN  ID  HOD  III  Cl  VEL*  87,0CI0  MPH 

OVER  8051,99  FEET  OF  TERRAIN  IN  71,515  SECONDS 


EMPTY  VEHICLE 


CALCULATED  RMS*  1,910  INCHES 

ABSORBED  POWER*  9,9B9S6  WATTS 

DAMPER  ENERGY  (FRONT)*  p7319.53S93  FT^LB  * 302,00769  FT«-LB/SEC 

(REAR)*  26568. S0000  FT^UB  * 371,42486  FTf*LB/SEC 

MAXIMUM  CLOSING  VELOCITY  (Fr6nT)+  * 7,32421  FT/SEC 

- - • » ^6, 67400  FT/SIC 

MAXIMUM  CLOSING  VELOCITY  (REAR)*  • 0,17071  FT/SEC 

« * p5, 20996  FT/SEC 

MAXIMUM  WHEEL  ACCELERATION  (FRONT)*  234,73640  FT/SEC**2 

(REAR)*  339,68560  FT/8EC**8 


LOADED  vehicle 


calculated  RMS*  1,910  INCHES 

absorbed  POWErt*  6.M043  WATTS 

DAMPER  «NEROV  (FRONT)*  17099,60937  FT-LB  * 378,93624  FT»LB/SEC 

(REAR)*  30900.19531  FT-LB  i 422,29095  FTfLB/SEC 

MAXIMUM  CLOSING  VELOCITY  (FRONT)*  i 8,18847  FT/SEC 

. - * -7,66136  FT/SEC  ■ 

MAXIMUM  CLOSING  VELOCITY  (REAR)*  • 7,80703  FT/SEC 

P * -6,68032  FT/SEC 

MAXIMUM  wheel  ACCELERATION  (FRONT)*  840,62690  FT/StC**8 

(REAR)*  314,65093  FT/SEC**2 
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